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Block 19 (continued)

-Soil samples wete collected as cuttings oi cores immediately above, five feet

into, and immediately below the base of the caliche zone in each borehole at the 15

I project sites. Some dieeo soil core samples were unobtainable due to the unconsoli-

dated nature of the caliche. Analytical results confirm the presence of oil and

grease components in the upper soil zone at several sites. Metals concentrations are' generally low, except for soie isolated species in samples from site Nos. I and 12.

Elevatetd pesticide concentration.; we:v dtectd in noil samples from Site No. 17.
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NOTICE

This report has been prepared for the United States Air Force by Radian Corpo-
ration, Austin, TX, for the purpose of aiding in the implementation of the Air
Force Installation Restoration Program. It is not an endorsement of any prod-
uct. The views expressed herein are those of the contractor and do not neces-
sarily reflect the official view of the publishing agency, the United States
Air Force, nor the Department of Defense.

Copies of this report may be purchased from:

National Technical Information Service
5385 Port Royal Road
Springfield, Virginia 22161

Federal Government agencies and their contractors registered with Defense
Technical Information Center should direct requests for copies of this report
to:

Defense Technical Information Center
Cameron Station
Alexandria, Virginia 22314
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APPENDIX A

Analytical Data

All samples for chemical analysis were submitted to Radian Analytical Ser-
vices' laboratory. The samples were logged in, and the data reported out, in
"batches." The following pages contain the analytical data reports for the
various batches of samples. Table A-i is a sequential listing of analytical
reports contained in Appendix A, by batch number. Table A-2 is a cross-
reference between sites and corresponding laboratory sample batches.
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Table A-I

INDEX OF ANALYTICAL REPORTS, BY BATCH NUMBER

84-11-143

84-12-182

85-01-145

85-02-062
85-02-090

85-02-093

85-02-094

85-02-099

85-02-176

85-02-177

85-02-185

85-02-186

85-03-029

85-03-033

85-03-034

85-03-291

85-04-059

85-04-133

85-04-169

85-05-139

85-05-176

II I85-05-176



Table A-2

CROSS-REFERENCE

Site No. Borehole/Well No. Batch No.

1 A,B,CD,E 85-02-186
85-03-029
85-03-033
85-05-176

2 AB,C,D,E 85-02-090

3 A,B,C,DE,F,G,H,I 85-02-093
85-02-176
85-02-177
85-03-029
85-03-033
85-03-034

4 A,B,C,DEF,G 85-02-094
85-02-185
85-02-186

5 A,B,C,D 85-01-145
85-04-169

6 A,B 84-11-143

85-02-099
85-05-139

7 1,2,3 84-11-143
84-12-182
85-02-099

8 1,2,3 84-11-143
85-02-099

9 A,B 85-02-090
85-03-291

11 A,B 85-02-062
85-02-090

Continued



Tab le A-2

CROSS-REFERENCE (con' t)

Site No. Borehole/Well No. Batch No.

12 ST-i, ST-2, ST-3 85-02-062
85-03-291

13 A,B 85-03-029
85-03-034

15 AB 85-02-090
85-03-291

17 A,B,C 85-02-062
85-03-291

19 A,B 85-02-062

85-03-291

- Trip Blank 85-04-059

Background #s I + 2 85-04-133

5 Field Blanks (A,B,C,D) 85-04-169
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RADIAN

APPENDIX B

Definitions, Nomenclatures, and Units

o AA - atomic absorption

o AFB - Air Force Base

o AFESC - Air Force Engineering and Services Center

o AGE - Aerospace Ground Equipment

o Alluvium - stream deposited sediment, predominantly clay, silt, sand
and gravel.

0 Aquifer - geologic unit capable of storing and transmitting signifi-
cant quanitities of water.

o Artesian - term applied to ground water confined under hydrostatic

pressure.

o AVGAS - aviation gasoline

o C - field conductivity (specific conductance)

o 0 C - degrees centigrade (Celsius)

o Caliche - calcareous material of secondary origin commonly occuring
as near surface layers in arid to semi-arid climates.

0 Caprock - a resistant rock layer consisting of caliche in the High
Plains region.

o CE - Civil Engineering

o CERCLA - Comprehensive Environmental Response, Compensation and
Liability Act (Superfund)

o CFS - cubic feet per second

o Confined Aquifer - an aquifer containing ground water under suffi-
cient pressure to rise above the level at which it is encountered
by a well.

o DEQPPM - Defense Environmental Quality Program Policy Memorandum

o DOD - Department of Defense

o DPDO - Defense Property Disposal Office
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o EPA - U.S. Environmental Protection Agency

o EPA Method 413.2 - IR method for determing oil and grease concentra-
tions.

0 EPA Method 415.1 - IR method for determining total organic
carbon.

o EPA Methods 601 and 602 - GC methods for determining chlorinated
hydrocarbons (601) and aromatic hydrocarbons (602) in water samples.

0 EPA Toxicity - EPA Method 7310 determination of hazardousness by the
criterion of toxicity.

0 Extraction - method for mobilizing contaminant species from a solid

matrix prior to analysis.

o 0F - degrees Farenheit

o GC - gas chromatography

o GPM - gallons per minute

o HARM - Hazard Assessment Rating Methodology

o Hazardous Waste - waste determined to be hazardous by virtue of
toxicity, reactivity, ignitability, or corrosivity criteria.

o High Plains - a relatively undissected section of the Great Plains,

extending along the eastern side of the Rocky Mountains at eleva-
tions above 600 meters.

o H2 S04 - sulfuric acid

o IR - infrared

o IRP - Installation Restoration Program

o JP-4 - jet fuel used by Air Force

o mg/L - milligrams per liter

o ug/g - micrograms per gram

o ug/L - micrograms per liter

o umhos - micromhos (a measure of specific conductance)

o MGD - million gallons per day
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o MOGAS - motor gasoline

o MSL - mean sea level

o OEHL - Occupational and Environmental Health Laboratory

o Ogallala Formation - also known as the High Plains Aquifer; Pliocene
formation consisting of clay, silt, sand, gravel and caliche.

o O&G - oil and grease

o PCB - polychlorinated biphenols

o Playa - a shallow intermittent lake in an arid to semi-arid region.

o POL - petroleum, oil and lubricants

o ppb - parts per billion (ug/L)

o ppm - parts per million (mg/L or ug/g)

o PVC - polyvinyl chloride

o QA/QC - Quality Assurance/Quality Control

o RAS - Radian Analytical Services.

o RCRA - Resource Conservation and Recovery Act.

o Red beds - the Permian and Triassic sedimentary rocks of the Western
U.S., typically exhibiting a red color.

o SCS - Soil Conservation Service

o Spike - the known amount of a compound added to a sample to
determine the accuracy of analysis.

o Standard Methods 509A and 509B - GC methods for identifying
pesticides.

o SW 8010 and 8020 - GC methods for determining chlorinated hydro-
carbons (8010) and aromatic hydrocarbons (8020) in soils.

o TAC - Tactical Air Command

o TDS - total dissolved solids

o TFW - Tactical Fighter Wing

B-5



RADIAN

o TOC - total organic carbon

o USAF - United States Air Force

o USDA - United States Department of Agriculture

o USGS - United States Geological Survey

o Water Table - the elevation of the ground-water surface in an uncon-
fined aquifer.
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JUL 104
INSTALLATION RESTORATION PROGRAM

PHASE II, STAGE 1, TASK DESCRIPTION

CANNON AFB NM

I. DESCRIPTION OF TASK:

The purpose of this task is to determine if environmental contamination
has resulted from waste disposal practices, fuel spills/leaks and fire

training activities at Cannon AFB; to provide estimates of the magnitude and
extent of contamination, should contamination be found; to identify potential

environmental consequences of migrating pollutants; and to determine any
additional investigations necessary to identify the magnitude, extent and
direction of movement of discovered contaminants.

The Phase I IRP report (mailed under separate cover) gives background

information and describes the sites for this task. To accomplish the survey
effort, take the following action:

A. General

1. Well Installation

a. Comply with the U.S. EPA Publication 33019-SI-002, NEIC 11anual
for Ground Vater/Subsurface Investigations at Hazardous W'aste Sites for
monitoring well installation.

b. Install 4 groundwater monitoring wells the depth of each ncr
to exceed 300 linear feet; the tottl manimu= well depth -is 1200 linear feet.
Accomplish monitor well drilling using air rotary methods with an 8-inch bit.
Collect, containerize, describe and log representative geologic samples at
5-foot intervals during drilling operations. Also compile formation loss.

c. Construct wells of'slotted 4-inch I.D., Schedule SO, screw
joint PVC casing. Only screw type joints shall be used; glued fittings
are not permitted. Trenie a gravel pack consisting of clean, washed pea
gravel into place around the annulus between the screen and the boring from
the bottom of the bole to approximately five feet above the screen. Then

place one foot of clean, washed, fine grained sand above the gravel pack.
Position three feet of bentonite pellets above the sand. Wet the bentonite to
insure a seal is formed. Grout the remainder of the hole in stages.

d. Screen each well 15 feet below the water table surface using

4-inch I.D., Schedule SO PVC with 0.010-inch mill slots. Cap the bottom of
the screen. Flush thread all connections.

e. Base officials determine which method is used to complete the
well surface. (1) If well stick-up is of concern in an area, complete the
well flush with the land surface. In the case of a flush completion, cut the

PVC casing two to three inches below land surface, and cement a protective
locking lid in place. The protective lid will consist of a cast-iron valve

box assembly cemented in place with concrete. Insure that free drainage is
maintained within the valve box. Also, provide a PVC casing cap to prevent

infiltration of surface water. (2) If an above ground surface completion is

F33615-84-D-4402/0004 C-6
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used, extend the PVC well casing two or three feet above land surface.
Provide an end-plug or casing cap for each well. Shield the extended PVC
casing with a six-inch diameter steel guard pipe which is placed over the PVC

casing and cap and seated in a 16-inch by 16-inch by 4-inch concrete surface

pad. Install a lockable cap or lid at the casing top to discourage vandalism.

Position three 3-inch diameter steel guard posts, each six feet in total

length, radially frcm each wellhead. Recess the guard posts approximately 2
feet into the ground and insure they are removable to facilitate access for
sampling pump installation. Provide a locking mechanism to prevent
unauthorized removal.

f. Develop each well as soon as practical after completion by
surging and/or bailing. Continue well development until the discharge water
is clear and free of sediment to the fullest extent practical. Neasure and
record well locations on a site map.

g. Provide a dedicated sampling apparatus at each well consisting
of an appropriate submersible pump with a pumphead check valve. Set the pump
to a depth of 10 feet below static water level, as conditions allow. Proceed
with pump installation after the well has been properly developed. Extend the
sampling pump discharge line consisting of PVC tubing/pipe through the top of
the wellhead. Do not use glues, solvents or thread dressings. Provide
electrical service to the pump using PVC-clad wirings with Teflon. shrinkc
tubing seals over splices. Suspend pumps with a stainless steel cable.
Provide appropriate connections at each wellhead for coupling a sampling

discharge line and back-pressure valve. Also provide an electrical connection
for attachin a portable field generator and electrical overload protection
(i.e., lighting, line sur-es, and pump overload) for each well pumn. Protect

all surface connection points from weathering or possible vandalism by
enclosing them at the wellhead or by placing them within the protective well
casing or valve box.

h. Survey all contractor installed wells for location and
elevation (feet above mean sea level) at the top of eaqh well casing.
Accuracies of 0.05 feet for elevation and 10 feet for horizontal location are
required. Record locations on a site map.

2. Deep Soil Boring

a. Conduct 41 deep soil borings not to exceed a maximum of 2500
linear feet. Accomplish the borings using 7 1/2-inch hollow-stem auger
techniques. Extend each deep boring to penetrate the shallow caliche layer,
an estimated total depth of 60 feet below ground surface. Obtain split-spoon
samples, ASTM Method D-1536, near the top of the caliche, 5 feet into the
caliche and just below the caliche layer. Immediately cap a portion of the
tubed sample and archive it in frozen storage.

b. During the deep boring operations, develop lithographic
descriptions and stratigraphic logs. Place special emphasis on field
identification of soil contamination.

( F33615-84-0-4402/0004 C-8



3. Shallow Soil Boring

a. Perform six shallow soil borings not to exceed a total depth

of 60 linear feet. Use a hand auger equipped with a 4-inch diameter stainless

steel bucket.

b. Collect soil samples at 1 foot below ground surface and at the
total depth of each angering. Total depth of angering and sampling operations
will be approximately 10 feet below ground surface. Total depth may be less
at locations where significant obstructions (natural or man-made) are
encountered. Place the soil samples collected during augering operations into
wide-mouth mason jars with Teflon lined lids. Archive a portion of each
sample into frozen storage.

c. Develop lithographic descriptions and stratigraphic logs
during shallow soil augering. Place special emphasis on the visual
identification of contamination.

4. Tremie grout all boreholes to the surface with a cement/bentonite

grout. It is especially important to insure that the caliche layer be
adequately resealed to preclude future migration of contaminants through the
caliche.

5. ark each borehole location with a permanent marker (where
practical), and record the location on a site specific project map.

6. Remove all well and boring drill cuttings and clean the general
area following the completion of each well or borehole.- Properly containerize
drill cuttings suspected of being hazardous waste (based on discoloration,
odor or organic vapor detection instrument) according to base Civil Engineer-
ing requirements. Test the suspected hazardous waste for EP Toxicity and
Ignitibility; test a maximum of 25 samples for EP Toxicity and Ignitibility.
The contractor is not responsible for ultimate disposal of the contaminated
drill cuttings. Disposal will be through base personnel.

7. Determine the exact field location of all boreholes and monitor
wells during the planning/mobilization phase of the field investigation.

Consult with base personnel to minimize disruption of base activities, to
properly locate borings with respect to exact locations of spill/leak sites
and to avoid utilities. The senior on-site contractor representative in
consultation with a government point of contact (see Section V) shall
establish boring locations. The contractor shall direct the drilling
and sampling and maintain a detailed log of the conditions and materials

penetrated during the course of the work.

8. Collect and analyze one water sample from each monitor well. If
the well(s) cannot be sarpled due to well development, well characteristics,
or other reason(s), indicate the reason(s) in the report specified in Item VI

below.

9. Collect and analyze soil samples from each borehole.

F33615-84-D-4402/0004 C-9
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10. Analyze water and soil samples collected in A.3 and A.9 above for
those contaminants summarized in Table 1, Atch 1 and Table 2, Atch 2.
Required detection limits for the above analyses are specified in Table 3,
Atch 3.

11. When analyzing water samples for nitrates (as N), use EPA Method
353.1 as specified in Table 2, Atch 2. EPA Method 353.1 requires specific
instrumentation which is to be procurred and solely dedicated to this IRP
analyses effort. Upon completion of this sampling effort and at direction of
the USAF OEHL/TS, forward the instrument and its associated modules to the
USAP OEHL. Procure the following equipment for the nitrate analyses:

Technicon Auto Analyzer II Basic Single Channel System. Part
#460-0017-W7, consisting of the following modules:

171 - A017 - 03. 1 - Sampler IV
133 - A014 - 08, 1 - Proportioning Pump III, single speed
011 - A036 - 05. 1 - Recorder, Single pen
199 - AO01 - 05, 1 - Colorimeter, Single channel
161 - A007 - 01, 1 - Voltage Stabilizer
615 - 0081 - 01, 1 - Electrical Outlet Strip
514 - 8162 - 01, 1 - Adapter
116 - D049 - 01, 1 - Nitrate/Nitrite in Water (0.04-2 mg/L)
170 - B070 - 28. 1 - Set/2 Interference Filters, 520 nm

1 - Accessory lit, Consistins of an Initial(Supply of Tubing and Fittings

SUGGESTED SCURCE: Technicon Industrial Systems
511 Benedict Ave., Tarrytown NY 10591 (914) 631-8000

12. 7Then using EPA Methods 601 and 602, second column confirmation is
required "when parameters measured exceed those values identified in Table 4,
Atch 4. Conduct second column confirmation on a maximum of 505 of the samples
collected for these analyses. Total number of samples for EPA Methods 601 and
602 and Standard Methods 509A and 509B in Atch 1 include this confirmation
analysis.

13. Analyze all water samples collected on site for pH, temperature
and specific conductance. Sampling, maximum holding time and preservation of
samples shall strictly comply with the following references: Standard Methods
for the Examination of Water and Wastewater, 15th Ed. (1980), pp. 35-42; ASTM,
Section II, Water and Environmental Technology; Methods for Chemical Analysis
of Waters and Wastes, EPA Manual 600/4-79-020, pp. xiii to xix (1979); and
Methods for Organic Chemica Analysis of Municipal and Industrial Wastewater,
EPA 600/14-82-057.

14. The contractor's specific Quality Assurance/Quality Control
(QA/QC) protocols and procedures require split samples for all samples.
Analyze one set of samples and forwared the other set of samples through
overnight delivery to:

USAF OEL/ SA
Bldg 140
Brooks AFB TX 78235

F33615-84-0-4402/000 4  C-l0
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Include the following information with the samples sent to the USAF OEHL/SA:

a. Purpose of sample (analyte)

b. Installation name (base)

C. Sample number (on containers)

d. Source/location of sample

e. Contract task number and title of project

f. Method of collection (bailer, suction pump, air-lift pump,
etc.)

g. Volumes removed before sample taken

h. Special conditions (use of surrogate standard, special

nonstandard preservatives, etc.)

i. Preservative used

Forward this information with each sample by properly completing an AF Form
2752 (mailed under separate cover). In addition, attach copies of field logs
documenting sample collection with the samples. Laintain chain-of-custody
records for all samples, field blanks and quality control duplicates.

( 15. Determine the areal extent-of each site by reviewing available
aerial photos of the base and by field reconnaissance.

16. Plot and map field data collected for each site. Estimate the
nature, magnitude and potential for contaminant flow within the site to
receiving streams and groundwaters. Upon completiofn of the sampling and
analysis, tabulate the data in the next R&D Status report as specified in
Item VI below.

17. Monitor the air during all well and borehole drilling and measure
the generation of toxic/hazardous materials. Include the results of air
monitoring in the borehole and well logs.

B. In addition to items specified in A. above, conduct the following
specific actions at the sites identified:

1. Site 9, Fire Department Training Area No. 4

a. M.ake two deep soil borings in the suspected area of
contamination according to section A.2. Determine the exact location in the
field.

b. Collect soil samples immediately above, 5 feet into and just
below the caliche layer (approx. 60 ft) and analyze these samples for

parameters listed in Table 1, Atch 1.

F33615-84-D-4402/0004 C-li
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2. Site 5, Landfill No. 5

a. Drill and install four groundwater monitoring wells according

to section A., the maximum depth of each well not to exceed 300 linear feet.
Position three wells along the landfill perimeter consistent with the assumed

downgradient direction of groundwater flow. Place the fourth monitor well at

the landfill perimeter in the assumed upgradient direction of groundwater

flow.

b. After well development, collect one water sample from each
monitor well and analyze for those parameters shown in Table 1, Atch 1 and
Table 2, Atch 2.

3. Site 15, AGE Drainage Ditch - same as B.1. above.

4. Site 6, Fire Department Training Area No. 1 - same as B.1. above.

5. Site 11, Engine Test Cell Overflow Pit and Leaching Field - same
as B.1. above.

6. Site 4, Landfill No. 4

a. Uake a maximum of seven deep soil borings according to section

A.2 inside the landfill perimeter. Position the boreholes so as to adequately
determine the existence of contaminants at this site. Determine exact bore-
hole locations in the field.

b. Prior to ground penetration, conduct a metal detection survey
of each site. Use a Fisher M-Scope TW-5 Varied 'fetal Locator or equivalent

instrument. Do not install boreholes directly over locations where buried
drums have potentially been identified. Should boring returns indicate a
waste container has been punctured, cease drilling immediately and tremie
,rout the borehole to the surface with a cement/bentonita grout. Collect a
contaminated soils sample and test the suspected hazardous waste for EP

Toxicity and Ignitability in accordance with paragraph A.6. If no instance
shall the caliche layer be penetrated within 100 feet of a borehole site
where it is suspected a waste container has been punctured.

c. Collect soil samples immediately above, 5 feet into and just
below the caliche layer (approx. 60 ft) and analyze these samples for
parameters listed in Table 1, Atch 1.

7. Site 1, Landfill No. 1 - same as B.6 above except make a maximum
of five deep soil borings.

8. Site 3, Landfill No. 3 - same as B.6 above except make a maximum
of nine deep soil borings.

9. Site 2, Landfill No. 2 - same as B.6 above except make a maximum
of five deep soil bori:gs.

10. Site 19, MOGAS Spill - same as B.1 above

F33615-84-0-4402/0004 C-12



(11. Site 17, Entomology Rinse Area

a. Make three deep soil borings surrounding the site according to
section A.2. Determine the exact location in the field.

b. Collect soil samples immediately above, 5 feet into and just
below the caliche layer (approx. 60 ft) and analyze these samples for
parameters listed in Table 1, Atch 1.

12. Site 7, Fire Department Training Area No. 2 - same as B.1 above,
except make only one deep soil boring in the suspected area of contamination.

13. Site 8, Fire Department Training Area No. 3 - same as B.12 above.

14. Site 12, Stormwater Collection Point

a. Make three shallow soil hand borings in the suspected area of
contamination according to section A.3. Determine the exact locations in the
field.

b. Collect soil samples at 1 foot below ground surface and at the
total boring depth (approx. 10 ft). Analyze these samples for parameters
listed in Table 1, Atch 1.

15. Site 13, Sewage Lift Station Overflow - same as E.14 above except
that only two shallow soil borings are needed in the suspected area of

(contamination.
16. Site 16, Solvent Disposal Site - same as B.14 above except that

only one shallow soil boring is needed in the suspected zone of contamination.

C. Data Review

1. Tabulate sampling and analysis results, incorporate them into the
monthly R&D Status Reports and forward to the USAF OEL for review as soon as
they become available as specified in Item VI below.

2. Upon completion of all analyses, tabulate and incorporate all
results into an Informal Technical Information Report (Atch 1, Seq 3 and Atch
3, Seq 2 as specified in Item VI below) and forward to USAF OEHL for review.

D. Reporting

1. Prepare a draft report delineating all findings of this field
investigation and forward it to the USAF OEHL (as specified in Item VI below)
for Air Force review and comment. Include in this report a discussion of
regional/site specific hydrogeology, well and boring logs, data from water
level surveys, groundwater surface and gradient maps, water quality and soil
analysis results, quality control sample data, available geohydrologic cross
sections and laboratory quality assurance information. Follow the USAF OEHL

supplied report format (mailed under separate cover).

F33615-84-D-4402/0004 C-13
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2. In the recommendation section, address each site and list them by
categories. Category I consists of sites where no further action, includin;Cremedial action, is required. Data for these sites are considered sufficient
to rule out unacceptable health or environmental risks. Category II sites are
those requiring additional monitoring or work to quantify or further assess
the extent of current or future contamination. Category III sites are sites
that will require remedial actions (ready for IRP Phase II actions). In each
case, summarize or present the results of field data, environmental or
regulatory criteria, or other pertinent information supporting these
conclusions.

3. Make estimates of the magnitude, extent and direction of movement
of contaminants discovered. Identify potential environmental consequences of
discovered contamination, where known.

4. Identify specific requirements, if any, for future groundwater and

surface water monitoring.

E. Meetings

Attend one meeting with representatives of the Air Force and
regulatory agencies to take place at Cannon AFB for a duration of one day
(eight hours). Date and tire to be specified by USAF OEHL.

II. SITE LOCATION AND DATES:

Cannon AFB N4(Buildin and time to be established.

III. BASE SUPPORT: Cannon AFB will provide the following:

A. Prior to any contractor digging or drilling, locate underground
utilities and issue diZging permits, if applicable.

B. Secure area for contractor equipment, approximately 2500 square feet.

C. Coordination with base fire, health and safety offices.

D. Temporary construction barriers and parking/traffic control support
for wells sited in vehicle traffic areas.

E. Transport of contaminated drill cuttings and designation of a disposal
site for these cuttings.

F. Transportation of contaminated groundwater and designation of a
disposal site for contaminated groundwater generated during well development.

IV. GOVERNMENT FURNISHED PROPERTY: None

F33615-84-0-4402/0004 C-14
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V. GOVERNMENT POINTS OF CONTACT:

1. Maj Edward Barnes 2. Col Jerry Dougherty
USAF OEHL/TS SQ TAC/SPB
Brooks AFB TX 78235 Langley AFB VA 23665
(512) 536-2158 (804) 764-2180
AV 240-2156 AV 432-5857

3. Lt Eric Scott
USAF Hosp Cannon/SGPB
Cannon AFB NM 88103
(505) 784-3311
AV 681-3063/3064

VI. In addition to sequence numbers 1, 5 and 11 listed in Atch 1 to the
contract, which are applicable to all orders, the reference numbers below
are applicable to this order. Also shown are data applicable to this order.

tForward a copy of R&D Status Report to all government POCs identified in

Section V.

Sequence No. Block 10 Block 11 Block 12 Block 13 Block 14

Atch 1

3 O/Tfl, z '* i 2

4 ONE/R 85MARi 6 85JUL01 &50CT01

Atch 3

2 O/TL 0 2

07wo draft reports are required. After incorporating Air Force comments
concerning the first draft report, supply the USAF OEHL with one copy of the
second draft report. Upon acceptance of the second draft, distribute the
remaining 24 copies as specified by the USAF OE:.L. Supply 50 copies plus
the original camera ready copy of the final report and distribute them as
specified by the USAF OEHL.

##Upon completion of analytical effort.

F33615-84-D-4402/0004 C-15
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(7 TABLE 1
UP. PILASE II, STAGE 1.* SA"GLL4G PARK'METMS

CANNON AFB XX

OI-L 4 fLNORGANIC
SITE SIESE TO I LZAD TC PESTICIDES spwciss OTHR~

9 dS dS ES---

S 0 4 4T 4W 4W' EW

2s 7 5 b 7Sb 7 3 b ---

6 ES 6S 6S----

4 23S 23 Sb 2 3 Sb 2 3 Sb - 2 3 Sb.c -

1 lESb 1 6 sb 1ESb 16 5 b - 10s.0 -

3as 22S 2Sb 23Sb 2 $Sb - 2SSb~c -

2 1 6 Sb 1ESb 1 6 Sb 16 5 b - I 6 Sbc -

19 5b - - -

17 - 1 05 b -O~ 0 1 55 b 1 0 5 b,d-

7 3S 3S 3S - ---

1: 33 3S 3S - ---

7 b 7b 7b - - 7 Sb~c-

13 45 4S 4S - - 4S -

16 2S iS 2S - - 2S -

(TOTALf 135S 133S. 4W 135S. 4W 93S. 4W 015S 106S. 41 -6V

S - Soil sample

W - later sam~ple

aS.. Table 2
blncludea QC samples

'Arsenic, barium, Cadmium. c19COMLua (total) *Copper. iron. nickel. aerciuzy. selenium. &&Ivor. zinc
4 ~sarenic. mercury

@Arsenic. barium. cadmium. copper, chromium (tta). mrcury. manganoe, selenium, &&Ivor, z&Z'

fTotaie do not include a maximm of 25 samples for EP Toxicity and ignitibility analyses.

SAIixia. DOT isomer. Dieldris. Endrin. He p schlor. Ijeptachlor epoxids, Lxndae. Mthoychlor. Diazinon.
Mal&thioa. PsrsCh~oa. Tosaphaen. 2.4-0. 2.4.5-r, 2.4,5-TP (silvex).

*includee 50% increase for aocond'coiumn confirmation.

F33615-84-D-4402/0004 C-16
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TABLE 2

LIST OF CHEICAL ANALYSES FOR SAMPLES OBTAINED FROM
SITE 5, LANDFILL NO. 5, AREA MONITOR WELLS

Purreable Halocarbons, EPA Method 601 Purseable Aromatics- EPA Method 602

Bromodichloromethane Benzene
Bromof orm Chlorobenzene
Bromomethane 1,2-Dichlorobenzene
Carbon tetrachloride 1,3-Dichlorobenzene
Chlorobenzene 1,4-Dichlorobenzene
Chl oroe thane Ethylbenz ene
2-Chloroethylvinyl ether Toluene
Chloroform
Chl orome thane
Dibromochloromethane General Ions
1-2-Dichlorobenzene
1,3-Dichlorobenzene Calcium EPA ,ethod 200.7
1,4-Dichlorobenzene Ma cne sium EPA Me thod 200.7
Dichlorodifluoromethne Sodium EPA Method 200.7
1,1-Dichloroethane Potassium EPA Method 200.7
1,2-Dichloroethane **Manganese EPA Method 200.7
1,1-Dichloroethene **Chloride EPA Method 325.2
trans-i.2-Dichloroethene Sulfate EPA. Method 375.3
1,2-Dichloropropane Phosphate (Total) EPA Method 365.4
cis-l,3-Dichloropropene *Nitrate (AS-N) EPA Method 353.1
trans-i,3-Dichloropropene
Methylene chloride
l,l,2,2-Tetrachloroethane General Water Oualitv
Te trachl oroe thene
1,1,1-Trichloroethane. **pH
i,1,2-Trichloroethane **Total Dissolved Solids
Trichloroe thene Conductivity
Trichl orofluoromethane
Vinyl chloride

*Interim Primarv Drinking Water

Standard Parameter (40 CFR 141)

"*Secondary drinking water regu-
lation parameter (40 CFR 143)

CAtch 2
F33615-84-D-4402/0004 C-I7
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TABLE 3

ANALYTICAL PARAMETERS, METHODS AND REQUIRED DETECTION LIITS

Detection limits are 11./7 for soil unless noted otherwise:

P-&RAMETER METHOD DETECTION LI3IIT (u2/z)

Oil and Grease (using IR) EPA 413.2 100

Total Organic Carbons (TOC)l EPA 415.1 1000 (1000 g/L water)

Total Organic Halogen (TOX)a EPA 9020 5 (5 jg/L water)

Purgeable Halocarbons EPA 601 and 602 b
and Aromatics (VOA)

EP Toxicity EPA 7310 c

Ignitibility EPA 1010 d

Total Dissolved Solids EPA 160.1 1000 g/L water

Arsenicf EPA 206.2 or 206.3 10 &g/L of solution
Baziumf EPA 208.2 200 pg/L of solution( EPA 213.2 0.2 (10 u-/L of

solutions)
Copper f  EPA 220.1 0.4 (20 Ag/L of

solution)
Chrcmiumf EPA 218.1 5 (50 Ag/L of

solution)

Iron total S  
EPA 236.1 100 gg/L of solution

Leadf EPA 239.2 2 (20 gg/L water)

Manganeseg  EPA 243.1 50 gg/L of solution

MercurYf EPA 245.1 and 0.i (1 gg/L water)
245.5 (soils)

Nickel EPA 249.1 100 gg/L of solution

Seleniumf EPA 270.3 10 pg/L of solution

Silverf EPA 272.2 10 gg/L of solution

Specific Conductance EPA 120.1 10 (water)

. Zinc1  EPA 289.1 50 pg/L of

Arch 3F33615-84-D-4402/0004 C-8



(Table 3 Continued)

PARAMETE MTHOD DETECTION LIMIT (L/L'a)

Aldrin Standard Method 509A 0.02

DDT isomer Standard Method 509A 0.02

Dieldrin Standard Method 509A 0.02

Endrin f  Standard Method 509A 0.02

Beptachlor Standard Method 509A 0.02

Heptachlor epoxide Standard Method 509A 0.02

Lindanef  Standard Method 509A 0.01

Methozychlor f  Standard Method 509A 0.20

Diazinon Standard Method 509A 0.02

Kalathion Standard Method 509A 0.10

Parathion Standard Method 509A 0.02

Toxaphenef  Standard kethod 509A 1.00

2,4-D f  Standard Method 509h 0.06

2,4,5-T Standard Method 509B 0.06

2,4,3-TP (silvex)f  Standard Method 509B 0.06

ZDetection levels for TOC and TOX must be 3 times the noise level of the

instrument. Laboratory distilled water must show no response. If so,
corrections of positive results must be made.

bDetection limits for Volatile Organic Compounds shall be as specified for

the compounds by EPA Methods 601-602. Method: Federal Register, Vol. 44,

No. 233, pp 69468-69473. This method should be strictly followed including
these items:

Item 1.4 - This method is recommended by EPA for use only by experienced

residue analysts or under the close supervision of such qualified
persons.

F33615-84-D-4402/0004 C-19
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Item 2.2 This is most important. If interferences are encountered (as in

early peaks such as vinyl chloride), the method provides a

secondary chromatographic column that will be helpful in

resolving the compounds of interest from interferences. This

must be done in the case of vinyl chloride and so noted in the

analysis report.

Items 3.3. 7.1-7.3 - These sections must be analyzed within the recommenoed
holding times.

Item 8.3 - All samples must be analyzed within the recommended holding
times. This must be followed without exception.

If questions are encountered about certain contaminants, you may be asked to
show both chromato-rams used to rule out possible interferences.

cMetal ug/L of solution

As 10
Ba 200
Cd 10
Cr 50
Pb 20
Hg 1

Se 10

Ag 10

d
Find if sa lnn is ignitible at 140 de,:ees Fahrenneit or below. If so, it isa hazardous waste.

e
Concentration is in micromhos

f
Primary Drinking Water Standard, 40 CFR 141.11
I
Secondary Drinking Water Standard, 40 CFR 143.3

F33615- 84-0-4402/0004
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TABLE 4

If analytes analyses exceed the detection limits identified below, second
column confirmation is required:

EPA Method 601 & 602 Detection Level (ug/L)

Benzene 0.7
Carbon 4.0
Chloroform 10
1,2 Dichloroethane 0.1
Methylene Chloride 4.0
Tetrachloroethylene 4.0
Toluene 10
1,1,1-Trichloroethane 10
Trichloroethylene 1.0
Vinyl Chloride 1.0
Dichlorobenzene isomers Sum greater than 10
Any other organics >10

Standard Method 509A and 509D Detection Level u./L

Aldrin 10
Lind- ne .004
2,4-D 10
2,4,5-T 10
2,4,5-TP (Silvex) 10
Dieldrin 10
Heptachlor 0.02
Reptachlor epoxide 0.01
Any other pesticide >10

"Retention times on both columns must match before reporting positive value.
If no match, it will be considered an interference."

Atch 4

F33615-84-D-4402/0004 C-21
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PART f SECTION F OF THE SCHEDULEOC. IN 3.

SUPPLIES SCHEDULE DATA jF336l5-8A-D-A402 Io 0PAGEJ lql OF I

4. ITEM 4 . S. ACRN 6. TSP 7. ZILS RIP OC NO. AND SUFFIX a. CON ITEM SERIAL NO. 9. ENDING SERIAL 40. 10. CL:N nEl'r
P11 (wmEm APPL) Exm, 8 r0001 AA

D" L SCHlD DATE 12. ENDING oATE 13. DEL SCHEDrULt OTY " 14. CTY IS. SHIP TO I6. MARK FOR
(WHEN APPL) CLAS

"AA. P'flAV30 A. . U FY7424
11. DEL SCHED ZA7E 12. E,0ING OATE 13. DEL SCHEDULE OTv*

(MEN APPL)

I. . 8. 0. 0. 0.

C. C. C. E. E. E.

17. OSCRIPTIVE OATA

SEE SECTION F(d) FOR FY762d ADDRFSS.
"Er'FNICAL EFFORT IS mo Sp rOMPLEF.D NO LAMER mFAN Pq MAP 18. DATA TO
BF DFLI TERFD TN ArCODAN(E, WI' Aq'ACFMFN m  el, DD FORM 1A23, AS TMPLE-
MFNmED BY PARAGRAPH irI, PAG7 12 FPRFOF NO LATER T"F.AN 85 OrT 01.

TA'E SET FORMF. ABOVr IS T r'E DATE FOR "GOVERNM'ENT ACCEPTANCE OF DATA.

. iT..,. NO. 5* ACAN 6. rP 7. MItSTrIP OOC 40. AND SUFFIX S. CON ITEM SERIAL NO. 9. ENDING SERIAL NO., 0. CL OCEN1r0002 A PaI (WHEN A.PL) ex(, r

11. OCL SCHED DATE 12. ENDING DATE 13. OEL SCHEDULE OTYT* 14. SCTY is. SNIlP TO 16. MARK FOR
S85MR8 (WHEN APPL . FY7624

11. DE SCHE3 DATE 12. E%01.G DATE 13. DEL SC CULE :)TV
(WHEN APOL)

8. O. 8. 0. 0. 0.

c. C. C. . E c.

17. DESCRIPTIVE DATA

ALL SUPPORT EFFORTS SHALL BE COMPLETED NO LATER THAN 85 MAR 18.

SEE SECTION H(4) FOR FY7624 ADDRESS.

SUPPORT FOR CLIN 0001.

4. ;TE. N0. 5. ACRN S. T ' . mILS
T
RIP DOC .0. AND SUFFIX a. CON IrE. *iE IAL NO. A. N Oi.G 5E4-IAL . 10. CL.IN E;C-E "

PRI :,NMEN APPLI EX-IT

0004 AA
It. OIL SCNED DATE 12. ENDING DATE 13. DEL SCHEDULE OTY * 14. SCTY IS. SHIP 13 I. MARK FOR

(WHE N APPL) CLAS
A . 86MAY30 A... U FY7624

AA. DEL SCMHE DATE 12. ENOIG DATE 13. DE. SCHEDULE "TY"

(WHI.N APPL'

. . S. 0.0. c

-. C. C. E. E. E.

17. DESCRIPTIVE DATA

SEE SECTION H 4 AND 5 OF THE BASIC CONTRACT FOR FY7624 ADDRESS.

ALL CHEMICAL TESTS SHALL BE COMPLETED NO LATER THAN 85 OCT 01.

MNSA MIT INCRtEAS1I/OECEIASE1 WtHN 140 + ON - AMPANS AFTIER T1411 ITUM NO.
MSTWAAS CD

-(IN QTT) - OMil¢ AS

4 - (04 mT 0 EM ^001mo 04 oinom C-22

AFSC 9o0VM 706 COITION MILL 3C AS, ASC - AmmimN 4- Md 197,

JAnMam



5 (mab) (68x
AMENDMENT OF SOLICI TATION/MtODIFI CATION OF CONTRACT PA11.1

2. POC II.STRtJMENT 10 40o. :Plu,. 3. S011-1 4. EFFCCIVE OATC I. REOUISITION/PU01CHASE REQUEST 4. 90COWIOS RATING

?33615-84-D-4402 000401 85FEB 05 FY76'4-85-01813

ISUE &Y - J Q41 . ADMINISTERED Sy (IF OTHECR T.ANt BLOC 71 coot S440 4A
DEPARTMENT OF THE AIR FORCE DCASMA SAN ANTONIO
AIR FORCE SYSTEMS COMMAND 615-EAST HOUSTON STREET
AERONAUTICAL SYSTEMS DIV/PMRSC P.O. BOX 1040
WPAFB, OH 45433-6503 SAN ANTONIO, TX 78294
CONTRACT NEGOTIATOR
JANA L. GORDIN
(513) 255-5616 1__________ _________

9.,prATOcoot 29913 FACILITY CODE t0. SECURITY CLAS UFAIIIS1 7 0curPnpop Amm
RADIAN CORPORATION SE SECT OISCOUN NO RMTPYET8501 M0-PAC BLVDAl ff

1 nArjA
P.O. BOX 9948 MAILINGu DATEL ' N % OATS

AUSTIN, Tx 78766 OTHE
(TRAVIS COUNTY) NEB 26E9E 1.A

(512) 454-4797 no 3AY

1l2. PURCHASE OFFICE POINT FCNAT1

I B mI LOCK APPLIES ONLY TO AMENDMENTS OF SOLICITATONSDULCT prNALQ L8L
~ ~The 1rso iw iswsmatofrsauk1.I how am , ft secfied N.w of Often , 1

rI-'4. TL-I9 BLOCK APPLIES ONLY TO mOOIFICATIONS or coNTRAC7S
THIS CHANGE IS ISSUED PURSUANT TO ____________________________ ________________

THE CHANGES SET FORTH HEREIN ARE M4AOE TO THiE ASOVE NUMBERED CONTRACT./OROER.

?T ABOVE HUMMED CONTRACT is AMooiriE To ReFLICT THE AOMINISTRArivE CHANGES (SUCH AS CHANGES IN PAYING OFFICE. APPROPRIATION

DATA. ETC.) SET FORTH HEREIN.

- THIS SUPPLEMENTAL AGntEE'aET is ENTERED INTO 2UQSUANT 0o AUTHORITY 3F______________________________

IT MODIFIES THE A#OVE NUMSERED CONTRACT AS SET FORTH oEREIN.

X -4IS MODIFICATION I$ ISSUED DIjRSUANr TO "ORDERTNG" CLAUS SECTTON H OF TH7 RAST(-

iS. COTRACT ADMINISTRATION QAfA CONTRACT
* j 00lst 3? 11214 tu. ..O ASS,, ". cokmac -F aINN uHO r, 60?SC *06 -4 I O O/CAG . AIA,,4 SO/CAO 6. 5cCE

.' .C.?.0 11, aop 00F , aO I-ReAst I1 2MCNICASC a. rosAHHF(H 0H 'SAHSFKS

B S 11,394.00
116. ENTER ANY APPLICABLE CHANGES

C. CHRACT I. eCIJSI?
A. .. *. C"'CC Y.g SAVE S Csm , sat. CaNYs, a pAVIAS ope OAY( HIGH(1'

PAY OF A'AR , IY.. alaubo CONYR IR, 11AHOS OKICL.As (a) OAK a 30 294

17. REMARKS IEXe~pg me proviedd harem, &IT 15018vi and condi~tionSsI a he carttract, As horotoloer chantged, r,mamn unchanged mind - W4ll Icre and
facte.)

SUBJECT: ADDITIONAL WORK
MONITORING LABORATORY: USA.FOEHL, BROOKS AFB, TX 78235

PROJECT MONITOR: EMILE BALADI, USAFOEHL/TS, BROOKS AFB, TX 78235

FINANCE OFFICE: DCASR DALLAS, 500 SOUTH ERVAY STREET
DALLAS, TX 75201 (CODE: S4403A)

lB. CONRACOR/FFEORIs "rO REouINED .ONTRACrOR'OFFEROR is REQUIRED TO SIGN THIS OCuUEN ANO RETURN

ry7 1To SIGN THIS oocumENVr r _____ -- E TO-t oISSUING OrFicE
I TRACTOR/OPPEROp (Signatmre at poroal to sign)f ZZd 10 Sbfl) 2 S or AMERICA SfdInlutI4 01 3 T&iCt~lfld QIC~rF

NA ooN TITLE 1F IGNER (T'P. .1 prwisn) IZI. 3ATt SIGNED :23. NACJ 31 LCII jr-CCt(ry-pO of print) 24. YCI SIGNED,

I -;- CHRISTOPHER D. MILLER ! 2 6/-I
AFSC 0"Oftu 0 rsRNs 05%eIi

Nov 71947 HSG/FMCF AF FORM 402 -E-'7 0A85-3, CII 1, 14NOV84

C-2 3



- F33615-84-D-4402/000401cPage 2

Schedule of Chanoes

FIRST: Block 20 of the 55X is revised to read $377,202.27 in lieu of

$365,808.27, resulting in an increase of $11,394.00 to the

total amount of the order.

SECOND: The Task Description dated 84 Nov 19 is revised to incorporate
the Task Description dated 84 Dec 04, as shown on pages 4-18
herein.

THIRD: Section F of the schedule is revised as shown on page 19,
herein.

(
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PART I SECTION B OF THE SCHEDULE 11. PROC INSTRUMENT 10 Mo. (PiIN) 2. SPUN 13.

SUPPLIES LINE ITEN DATA F336!5-84-D-4402 000401 PACE 3 OF 19
4. ITC9 N. 7. UANTITY 6. PURCI 7. UNIT PRICE J. TOTAL ITEM AMOUNTS

UNIT

0001 1 LO sN sN
CTY io. ACRN il. "Sm 12. FSCM AMD PART NUMaER 13. CIRR
.LA3

U AA N
14. SITE CODES IS15. NOUN 15. SVC/AGENCY USE

A.PG2 O.ACN C.PoS

D D D IRP/PHASZ II/STAGE I/CANNON AFS NM
17. PRI/MIPR DATA 18. AUTHORIZED RATE C3NTRACT 20. SVC ID NO. 1. ITFM/PROJ uGR

**.pO4.LS PAT .. Mceou, E
9
PERCENT FEE

FY7624-85-01813-0001 % % % FY7624
22. IST DISCOUNT 2.O.s 23. 2NO DISCOUNT 24. 3RO DISCOUNT UANTITY VAIANCTYP 2. PR

A YST 2y A: TITR V. AINUCi *"CONTRACT

29. DESCRIPTIVE DATA

PERFORM ADDITIONAL WORK FOR WELL INSTALLATION IN ACCORDANCE WITH
THE TASK DESCRIPTION AS SET FORTH ON PAGES 4 THRU 18 HEREOF, AND
SECTION C, DESCRIPTION/SPECIFICATIONS OF THE BASIC CONTRACT; AND SUBMIT
DATA IN ACCORDANCE WITH ATTACHMENT #1, THE CONTRACT DATA REQUIREMENTS-
LIST, (DD FORM 1423) OF THE BASIC CONTRACT AS IMPLEMENTED ON PAGE 12 BY
PARAGRAPH VI HEREOF.

4. ITEM NO. 5. OUAIITY 6. -URCHg 7. IJNIT PRICE 8. r2TAL. ITEM AMOUNT*

UNIT

002 1 LO 3 N SN
-.TYL .ACRN 11. NSN 12. IrC M ANO PART NUM4SER 13. t R%

U A N
14. SITE CODES IS. NOUN 16. SVC/AGENCY USE

*.POA *.ACP C.VcOS

D D D SUPPORT
17. PR/MIPR DATA 18. AUTHORIZED RATE CONTRACT 20. SVC 10 40. 21. ITEt./PqOJ .oa

A.*.'QAMtS Say 8.*CCOUP 
1 9

.PERCENT Fee

FY7624-85-01813-0002 %. . FY7624
22. 1ST DISCOUNT 23. 29N DISCOUNT 24. 3RD DISCOu , .T, 25. MET 26. OUANTITY ,ARIANCE 27 7-E 28. O-

. .AS * .ASA. DAYS A. 0PLR 0. JNO9M 'CON TRACT

Z9. ESCRIPTIVA DATA

SUPPORT FOR ITEM 0001 ABOVE.

xi.EPIESENTS NET AMOUNT OF INCEEASIDECZEASE WHEN MODIFYING EXISTING ITEM NO
N : NOT AM.ICAUI I a ESTIMATED S USOUICE
U - UN01FINITIZED - (IN OT AND S)- OECRUSE SITE 0 a OESTINATION
NSPa NOT SEPARATIY PICED + O - (IN ITEM NO.) m ADDITION ON OETON COOS: 0 mINTIRMIMATI

CIlaM: CONT OCU.D ITEM NeO KIMT

AFSC 'A"" 705 ,.VIOUS n..OI-N C-25 .o. A - UI , %4 1 0
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Revision No. I to DescrivtIon of work

D4FTALUION IM71LATON P20GL 84 Dec 04
FRASE 11, STAOE 1. TASK DESCRIPTION

CAMON~ AnI NN

I. S~IPTON OF TASK:

The purpose of this task *is to determine if oxviromestal oostasntion
1kas ressltod fras waste disposal practises, tal spill$/leaks and fire
trisimainS actiyities at Cannot API; to provide estastes of the usaatude and
*zteat Of *ostsmifttion, should sonaexisation bef found; to idestify potential
onviroeaotal soasequaoces of mitratist pollutants; Sad to deteraine any
additioal Lavestisationa scessary to Identify the magnitude, exteat and
direction Of movement Of discovered *osamisaats.

Thie Fkae I IP report (nailed ade Separate cover) gives background
information &ad describes the sites for this task. To accomPlish the survey
effort, take the following action:

G. .mral

1. Tell Installation

a. Comply witl the U.S. Z'A Publication )3019--Sl-002, NEIC MKatua
for Ground Tater/Subaurface laVestigatiOZS at KaZardous Vaste sites fOr( molitoriag weil kastallatios.

b. lastall 4 trounadwater mositoriag wellk The total maxi-
mum dentb of veil Installed shall not exceed 1600 linear feet.
,Lccospia.&t monitor well 4rillits ssix& air rotary setikods with at: 9-isck bit.
Collect. 80ttciaerize. describe isad log represeatative reologic samples at
5-foot Latervals, durLug drilling, operations. Also compile formatioz Iogs.

c. Corstract wells of slatted 4-Laci I.D., sckedule $0. &crew
)Vitt FTC casing. Ocly screw t"p joints shall be used; glued fittings
are not permitted. Tromie a grevel pack soasistiag of elss,. wasted pas
gravel Isto place around the asmaulas bestwees, the acre*& asA the boning fzrcm
the bottam of the hole to approximately five feet above the street. Then
place MWa foot of cleas, washed, flae graimed sad above the gravel pack.
Positiona three feet Of Vestolzite Pellets abtove the Ssnd. let thke b~atonite t
issure a &e&l is formed. erout the remaisder of the hole is stages.

d. Serven eack well IS faet Tbelow the water table srrface using
+-iack I.D.. schedule t0 iC Iitl 0.010-La-ck rill $lots. Cap tke bottom of
tke across. Flusk tkread all sonsectioas.

0. &&SO Officials (.oters'24 TkiCk metkod Ls used to copletc tke
rcU c~fce. (1) If VVll ptick-10 is Of *o&cers ilk as area, ooi6plets LLhe
Yell flash with the lamd cras..K Is Qt *as* *f &a flsh &.;lston, cvi' j,
JqiC oasis& two to tirce Laiect 'ts 1.1L4~ surfface, ts~d tercct c I-reteet.Q ockint, lid is place. Tke protective lid will oaist of a vast-iron &Ah.e
lrot aseabl6y, cmestod ia place ritk oacrete. tir.z that fre* fEraimtze it
maistaimed witlis the valve boaz. Llso, provide a PlC essiag sap to provost
Lafiltraties of surface water. (1) If as aboveo trovd sarface soplotiom La
F33615-84-D-i 2/000401 c2 nes~e



used, .:t#2d the PVC tll sauing tto or three foot above lnd sUrface.
Provide an ainJ-plul or casial cap for tach well. Shield the extended PVC
easing vith a six-inch diamter steel guard pipe which is placed over the PVC
casing and cap and saatad in a 16-inch by 15-inch ly 4-incl conczt: surface
pad. Install 2 lo:%3bl: cap or lid at the casing top to discou zrae vsndalist.
Position three 3-inch dianetar steel Suard posts, eact %ix feet in total
length, radially from each wellhead. Recess the 3uard posts approximately 2
feet into the -ground snd insure they are removable to facilitate access for
samplin$ pump installation. Provide a locking mechanism to prevent
unsuthorixod removxl.

f. Develop each veil as soon as practical after completion by
surging and/or balling. Continue well development until the discbarge water
is clear and free of sediment to the fullest extent practical. Measure and
record well locations on a site map.

S. Provide a dedicated sampling apparatus at each well consisting
of an appropriate submersible pump with a p-phead check valve. Set the pump
to a depth of 10 feet below static water level, as conditions allow. Proceed
with pump installation after'the well has been properly developed. Extend the
sampling pump discharge line consisting of PVC tubing/pipe through the top of
the wellhead. Do not use glues, solvents or thread dressings Pjovide
electrical service to the pump using PVC-clad wirings with Teflon shrink
tubing seals over splices. Suspend pumps with a stainless steel cable.
Provide appropriate connections at each wellhead for coupling a sampling
discharge line and back-pressure valve. Also provide an electrical connection
for attaching a portable field generator and electrical overload protection
(i.e., lighting, line surges, and pump overload) for eaci well pump. Protect
all surface connection points from weathering or possible vandalism by
enclosing then at the wellhead or by placing them within the protective well
casing or valve box.

h. Survey all contractor installed wells for location and
elevation (feet above mean sea level) at the top of each veil casing.
Accuracies of 0.05 feet for elevation and 10 feet for horizontal location ire
required. lecord locations on a site map.

2. Deep Soil Boring

a. Conduct 41 deep soil borings not to exceed a maximum of 2500
linear feet. Accomplish the borings asing 7 1/2-inch hollow-stem auger
techniques. Extend each deep boring to penetrate the shallow caliche layer.
an estimated total depth of 60 feet below ground surface. Obtain split-spoon
samples. ASTX Nethod D-1536, near the top of the caliche, 5 feet into the
caliche and just below the caliche layer. Immediately cap a portion of the
tubed sample and archive it in frozen storage.

b. During the deep boring operations, develop lithographic
descriptions and stratigraphic logs. Place special emphasis on field
identification of soil contamination.
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3. Shallow Soil borling

a. Perform sis shallow soil borings not to exceed a total dept
of 60 linear feet. Use a hand auser equipped with a 4-inch diameter stainless
steel bucket.

b. Collect soil samples at 1 foot below ground surface and at the
total depth of each engering. Total depth of augering and sampling operations
will be approximately 10 feet below ground surface. Total depth say be less
at locations-where significant obstructions (natural or man-made) are
encountered. Place the soil samples collected during augering operations into
vide-mouth mason jars with Teflon lined lids. Archive a portion of each
sample into frozen storage.

c. Develop lithographic descriptions and stratigraphic logs
during shallow soil angering. Place special emphasis on the visual
identification of contamination.

4. Tremis grout all borehole& to the surface with a cemeut/bentonite
grout. It is especially important to insure that the caliche layer be
adequately resealed to preclude future migration of contaminants through the
caliche.

S. Mark each borehole location with a permanent marker (where
practical), and record the location on a site specific project map.

6. Remove all well and boring drill cuttings and clean the genera.
area following the completion of each well or borehole. Properly containerize
drill cuttings suspected of being hazardous waste (based on discoloration,
odor or organic vapor detection instrument) according to base Civil Engineer-
iug requirements. Test the suspected hazardous waste for EP Toxicity and
Ignitibility; test a maximum of 25 samples for EP Toxicity and Igtitibility.
The contractor is not responsible for ultimate disposal of the contaminated
drill cuttings. Disposal will be through base personnel.

7. Deternine the exact field location of all borehole. and monitor
wells during the planning/mobilization phase of the field investigation.
Consult with base personnel to minimize disruption of base activities, to
properly locate borings with respect to exact locations of spill/leak sites
and to avoid utilities. The senior on-site contractor representative in
consultation with a government point of contact (see Section V) shall
establish boring locations. The contractor shall direct the drilling
and sampling and maintain a detailed log of the conditions and Materials
penetrated during the course of tle vorl.

8. Collect and analyze one water sample from each monitor well. If
the well(s) cannot be sampled due to well development, well characteristics.
or other reason(s), indicate the reason(s) in the report specified in Item VI
below.

9. Collect and analyze soil samples from each borehole.
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10. Analyze vater sad soil samples collect- it J.s3 ,-j A.9 above for
those con a.2inazta s -srizod in Table 1. Atch 1 and Table 2. Atch 2.
Requirad detection limits for the above analyses are specifiad in Table 3.

Atch 3.

21. Then analyzing Voter s&ples for nitrates (as N), U28 EPA lethod
353.1 as specified in Table 2. Atch 2. EPA ethod 353.1 requires specific
instrumentation 71hcl is to 'b procurred and soll7 dedicatid to this i2
analyses offoft. Upon completion of t%is sampliz; 3ffort %2d it direction o!

the USAF OI ,./TS, for-sard the instrument and its associated modiles to the
USAF OE... Procure the following equipment for the nitrate analyses:

Technicon Auto Analyzer II Basic Single Channel System. Part

1460-0017-TV, consisting of the folloving modules:

171 - A017 - 03, 1 - SJapler IV
133 - A014 - 05, 1 - Proportioning Puzp III, slngle apeed
011 - A036 - 05. 1 - Recorder. Single pen

199 - A001 - 03. 1 - Colorimeter, Single chs.el
161 - A007 - 01, 1 - Voltage Stabilizer
615 - 0081 - 01. 1 - Electrical Outlet Strip
514 - 8162 - 01, 1 - Adapter
116 - D049 - 01, 1 - Nitrate/Nitrite in Tater (0.04-2 mg/L)
170 - 3070 - 29, 1 - Set/2 Interference Filters. 520 =

1 - Accessory lit. Consisting of an Initial
Supply of Tubing and Fittings-

SUGGESTM SOURCE: Techknicon Industrial Syttes
511 Benedict Ave.. Tarrytown N T 10591 (914) 631-8000

12. Then using EA Xetlods 601 and 602, second column cotfir-ation is

required -sen perimeters measured exceed those values identified in Table 4,

Atch 4. Conduct second column confirmation on a maximum of 5C% of the samples
collected for these analyses. Total number of samples for EPA Xethods 601 and
602 and Standard lethods 509A and 509B in Atch I include this coa1irmAsioz
naslysis.

13. Analyze all water Samples collected on site for pH, temperature

and specific conductance. Sampling. maiimum holding time and preservation of
samples shall strictly comply with the following references: Standasd Xetods
for the Egamination of uter and .asteviter, 15th Ed. (1980). pp. 35-42; I..
Section J1. later and Enviroemental Technology; Iethods for M.ec-ica! Antlys-s
oL Taters "d Wastes. EPA Xanual 600/4-79-020, pp. xiii to xii (1979); and
Iethods for Or unic Cheical Alvsis oL Ynnicipal szd Industrial .astevate-,

EPA 600/14-S2-057.

14. The aontractor's specific Quality issurance/Quality Control
(QAIQC) protocols and procedures require split samples for all saxples.
Analyze one set of suaples and forwared t.e other set of saaples through
overnijht delivery to:

USAF OMI/SA
31gd 140

F33615-84-D-4402/000401 Brooks APB 71 71235
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Include the followint information vitb the samples seat to the USAF OEH./SA
~a. Purpose of sample (an-alyte)

b. Installation same (base)

c. Sample numler (on containers)

d. Source/location of sample

a. Contract task number and title of project

f. Method of collection (bailer, suction pump. air-lift pump.

etc.)

S. Volumes removed before sample taken

h. Special conditions (use of surrogate standard, special

nonstandard preservatives. etc.)

i. Preservative used

Forward this information vith each sample by properly completing an AF Form

2752 (mailed under separate cover). In addition, attach copies of field logs

documenting sample collection with the samples. Naintain chain-of-custody

(records for all samples, field blanks and quality control duplicates.

15. Determine the areal extent of each site by reviewing available

aerial photos of the base and by field reconnaissance.

16. Plot and map field data collected for each site. Estimate the

nature, rAgnitude and potential for contaminant flow within the site to

receiving streams and groundwater&. Dpon conpletion of the saipling and

analysis, tabulate the data in the next R&D Status report as specified in

Item TI below.

17. Monitor the air during all veil and borehole drilling and measure

the generation of toxic/hazardous materials. Iclude the results of air

monitoring in the borehole and well logs.

Y. In addition to items specified in A. above, conduct the following

specific actions at the sites identified:

1. Site 9, Fire Department Truinul Aca No. 4

a. lake two deep soil borings in the suspected area of

contamination according to section A.2. Determine the exact location in the

field.

I. Collect soil sr-ples itvedistely above, 5 feet into and

Q below the csliche layer (approx. 60 ft) and analyze these samples for

parameters listed in Table 1, Ltch 1.
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2. Site S. Landfill No. 5

a. Drill and install four groundwater monitoring veils according
to sectio & .1. tie aaaiauz depth of each wall not to exceed 300 linear fiet.
PositioZ th : 7e113 Iloa3 tie landfill perimeter consistent with tie ssuz.ed
downgradient direction of Srou.nd-'ater flow. Place the fourth o-itor 7ell At
the landfill perineter in the assuaad uptradient direction of Irouzdiater
flow.

b. After -yll developuent, collect one water sample frca each
monitor well and analyze for those parameters shown in Table 1. Atch I and

Table 2. Atch 2.

3. Site 15. AGE Drainage Ditch - same as B.1. above.

4. Site 6, Fire Departent Training Ares No. 1 - same as B.1. above.

5. Site 11, Engine Test Cell Overflow Pit and Leaching F'ield - same
as B.1. above.

6. Site 4. Landfill No. 4

a. Rake a maximum of seven deep soil borings according to section

k.2 inside the landfill perimeter. Position the boreholes so as to adequately
determine the existence of contaminants at this site. Determine exact bore-
hole locations in the field.

b. Prior to ground penetration, conduct a metal datection survey
of each site. Use a Fisher *-Scope TI-5 Varied Metal Locator or equivalent
instruent. Do not install boreholes directly over locations where buried
drums have potentially been identified. Should boring returns indicate a
vaste container has been punctured, cease drilling immediately and tremie
grout the borehole to the surface with a cement/bentonite trout. Collect a
contaminated soils sample and test the suspected hazardous waste for EP
Toxicity and ISnitability in accordance with paragraph A.6. If no instance
shall the caliche layer be penetrated within 100 feet of a borehole site
where it is suspected a waste container has been punctured.

c. Collect soil samples immediately above. 5 feet into and just
below the caliche layer (approx. 60 ft) and analyze these samples for
parameters listed in Table 1. Atch 1.

7. Site 1. Landfill No. 1 - same as B.6 above except make a maximun
of five deep soil borings.

3. Site 3, Landfill No. 3 - same as B.6 above except make a maximum
of nine dep soil borings.

9. Site 2. Landfill No. 2 - same as B.6 above except make a maximum
of five deep soil borings.

10. Site 19, NXOAS Spill - same as 3.1 above
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11. Site 17, Entomology linse Area

a. Uake three deep soil borings surrounding the site according to

section A.2. Determine the exact location in the field.

b. Collect soil samples imedistely above, 5 feet into and just
below the caliche layer (approx. 60 ft) and analyze tlese samples for
parameters listed in Table .1. Atch 1.

12. Site 7. Fire Department Training Area No. 2 - same as 3.1 above.
except make only one deep soil boring in the suspected area of contamination.

13. Site 8, Fire Department Training Ares No. 3 - save as B.12 above.

14. Site 12, Storuwater Collection Point

a. Kake three shallow soil hand borings in the suspected area of
contamination according to section A.3. Determine the exact locations in the
field.

b. Collect soil samples at 1 foot below ground surface and at the
total boring depth (approx. 10 ft). AZLlyze these samples for parameters
listed in Table 1. Atch 1.

15. Site 13. Sewage Lift Station Overflow - same as B.14 above ex-( that only two shallow soil borings are needed in the suspected area of
Cotaain ation. -

16. Site 16, Solvent Disposal Site - same as B.14 above except that
only one shallow soil boring is needed in the suspected zone of 4cott:ainttion.

C. Data Review

1. Tabulate sampling and analysis results, incorporate then into the
monthly R&D Status Reports and forward to the USAF OEHL for review as soon as
they become available as specified in Item VI belaw.

2. Upon completion of all analyses, tabulate and incorporate all
results into an Informal Technical Inforuation Report (Atch 2. Seq 3 and Atch
3. Seq 2 as specified in Item VI below) and forward to USAF OEH for review.

D. Peporting

1. Prepare a draft report delineating all findings of this field
irvestigation and forward it to the USAF OEwIL (as specified in Item VI below)
for Air Force review and cment. nclude in this report a discussion of
regional/site specific hydrogeology, well and boring logs, data from water
lerel su-ves. groundwater surface and gradient maps, water quality and soil
analysis results, quality control sample data, available geohydrologic cr-

sections and laboratory quality ass:rance infor=ation. Follo the USAFQsupplied report format (sailed under separate co er).
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2. In the reccamendtIon section, address each site and list they by

categories. Category I aonsists of sites where ao further action. Includial
remedial action, is required. Data for these sites are considered sufficiant

to rule out =accaptabl3 health or nZVironneutal ris. Catelory II sit! 3.e

those requiring additional zonitoring or vork to quantify or further assess

the extent of current or future oontaminstion. Catejor7 III sites are sites

that will riquire remedial actions (ready for II? Phase IV actiots). In tach
case, s=smarize or present the results of field data, environmental or

regulatory criteria. -or other pertinent information supporting these

conclusions.

3. lake estimates of the magnitude, extent and direction of zovement

of contaminsnts discovered. Identify potential environmental consequences of

discovered contamination, where known.

4. Identify specific requirements, if any, for future groundvater and

surface water monitoring.

E. mcetinas

Attend one meeting with representatives of the Air Force and

regulatory agencies to take place at Canzon AFB for a duration of one day

(eight hours). Date and time to be specified by USAF OEHL.

II. SITE LOCATION AND DATES:

Cannon AFB N1
Building sad time to be established.

III. BASE SUPPORT: Cannon AFB will provide the folloving:

A. Prior to any contractor dilZing or drilling, locate underground

stilities and issue digging permits, if applicable.

B. Secure area for contractor equipment, approximately 2500 square feet.

C. Coordination with base fire, health and safety offices.

D. Temporary construction barriers and parkirg/traffic control support

for wells sited in vehicle traffic areas.

E. Transport of contaminAted drill cuttings and designation of a disposal

site for these cuttings.

F. Transportation of contaminated groundwater and designation of a

disposal site for contaminatod Xroundvater generated during well development.

IV. GOV fT FURNISM P EORTY: None
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c 1. OVERN .T PODTS OF CONTACT:

1. )tj Edward Barnes 2. Col Jerry Dogerty
USA? OEL/T$ BQ TAC/SCf
Brooks AIF TI 78235 Langley An T1 23665
(512) 536-2158 (804) 76.-2180
AV 240-2158 A 432-5857

3. Lt Eric Soott
US? Bosp Cannon/fPB
Cannon AFB W, 88103
(505) 784-3311
AT 681-3D63/3064

TI. It addition to sequenoe numbers 1, 5 and 11 listed in Ath 1 to the
contract, whieh are applicable to all orders, the referenoe n'.bera below
are applicable to this order. Also ahown are data applicable to this order.

tForward a copy of R&D Statu-s Report to all goveratent POCs Identified in

Section V.

Sequenoe No. Block 10 Block 11 Block 12 Bock 13 Block 14

Ateb I

3 O/Tof 2

MLE 85HAR18 e5JULOI &.OCT01

Ateb 3

2 O/TDo 2

'Two drLft reports a-re required. Lfter incorporating Lir Force Co>=ents
concerning the first draft report, supply the USL. OML witb one copy of the
second draft report. Upon acceptance of the second draft, distribute the
rmaining 24 Copies as specified by the USL? O.. Supply 50 copies plus
the original camera ready copy of tbe final report and distribute thec a.3
specified by the USLF OEL.

*'Z0pon ocletlom of analytical effort.
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TAB LZ 2

C LIST OF CHEXICAL ANALYSES POE SAMES OBTAINED PEox
SITE S. LANDFILL NO. S. ARZA NOKIT0k WELLS

Purzealble Islocarbons. EPA Method 601 Purreable krcatics. EPA Method 602

Bromodichlorometbant Benzene
Prosoform Chl robeazoee
Bromomethane I ,2-Dicklorobenzone
Carbon tetrachloride 1,3-Dichlorobenzene
Chi orobenzeac 1 .4-Dichlorabenzene
Chl 1or oe tines Etbylbeanzene
Z-Chioroethyivinyl other Toluene
Qi 1 arc arm
Chioromethane
Dibromochioramethane General lots
1-2-Di ctlorobenzoee
1.3-Dichlorobenixene Calci= EPA Method 200.7
1.4-Dicklorobenzene NA Inesi EPA Netkod 200.7
Di chl orodi fluorome thane Sodi= EPA Method ""'nK7
I ,2-Dichloroethane potassium EPA, Ithod I(- 1.2-Dickloroethane- **Xanganese EPA Method - .
1.1-Di ckloroc thene " *Chloride EPA-Metbod 323.2
trans-1,2-Di chl oroe thene Sulfate, EPA Me thod 373.3
1.2-Dickloropropaat Pbospbate (Total) EPA Method 365.4
cis-1,3-Dickloropropene *Nitrate (AS-N) EPA Method 353.1
trans-i .3-Dichioropropent
beethylene chloride
21 2.2-Te trackl oroe tb ane General later Qnalit,
Tetrachioroc thent
1,1.1-Trichloroe thine **pE
1.1.2-Tricklaroethane "Total Dissolved Solids
Trichioro. thene Conductivity
Tricklorofluoromethane
Vinyl chloride

*Interim Prima"y Drintking Water
Standard Parameter (40 CFIR 141)

"Secondary drinking vater regu-
lation perimeter (40 CR1 143)
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TARLE 3

MaATICUL PA3A7MXS, UETEODS AND IMU.E DEThMrON LILITS

Detiction limits are p;/| for soil uAloss noted ot-arvlaa:

Oil aud Srzaso (Usin 1 1.) EPA 413.2 100
Total Organic Carbons (TOC)l EPA 415.1 1000 (1000 pZ/L vlter)
Total Oganic Halogen (TOI)8 EPA 9020 5 (5 ps/L water)

Puzgeable Balocarbons EPA 601 and 602 b
and Aromatics (VOA)

EP Toxicity EPA 7310 €

Ignitibility EPA 1010 d

Total Dissolved Solids EPA 160.1 1000 pg/L water

Arsenzicf EPA 206.2 or 206.3 10 ps/L of solution

Bariuaf EPA 208.2 200 jg/L of solution

Cadmaium EPA 213.2 0.2 (10 p$/L of

solutions)
Copperf EPA 220.1 0.4 (20 wt'/L of

solution)
Chrmiumf EPA 211.1 5 (50 pt/L of

solution)

Iron total& ZPA 236.1 100 jLg/L of solution

Leadf EPA 239.2 2 (20 jAg/L water)

Mantaneses EPA 243.1 50 Ait/L of solution

ircaxyf EPA 245.1 and 0.1 (1 ps/L ater)
245.5 (soils)

Nickel EPA 249.1 100 pA/L of solution

Selniumf EPA 270.3 10 pg/L of solution

Silver EPA 272.2 10 pg/L of solution

Specific Conductance IPA 120.1 16 (water)

Zinc EPA 259.1 50 pt/L ofF3361 5-84-D-4402/00O4O1
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(Table 3 Continued)

DTECTION LIDIT (vt/l)

lia Standard Method 50A 0.02

DDr isomer Standard Method 509A 0.02

Dieldrin Standard Method 509A 0.02

Eadrim f  Standard Method 509A 0.02

Ieptachlor Standard Method 509A 0.02

Reptacklor epozide Standard Method 509A 0.02

Lindaae f  Standard Method 509A 0.01

Methorycklort  Standard Method 509A 0.20

Diaziaon Standard Method $09k 0.02

MAlathion Standard Method 509A 0.10

Parathion Standard Method 509A 0.02

(Tons phe nje Standard Method 509A 1.00

2,4-D f  Standard Method 509B 0.06

2,4,5-T Standard Method 509B 0.06

2,4,S-T (silvex)f  Stan4rd Method 509B 0.06

&Detection levels for TDC tad 711 must be 3 times tke &oite level of the

iastruelt. Laboratory distilled vater must show ma response. If so,
corrections of positive results must be made.

bDetectior limits for Volatile Organic Copounds skall be as specified for

the compounds by EPA Methods 601-602. Method: Federal Rtegister, Vol. 44,
No. 233. pp 69468-69473. This method should be strictly followed includiju
these items:

Item 2.4 - This method is recommended by EPA for use only by experienced
residue anlysts or under the close supervision of such qualified
persons.
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Item 2.2 - This Is most impotant. If intsrfirnces Zre g*co-tsr~d (is in

early peaks such sa viayl 8h1orid3), the 2,t.od ,rouides a
secondar7 chronatolraphic column that vill be helpful in

tesol ial the 9o0poun ln of itratt frCa iattrfsrancas. Tti

MU3t be 1os i= t!0 $s31 of 7in7l c11oride nd so 0ot94 in the

an lysis report.

Iteos 3.3. 7.1-7.3 - Those, sections must be analyzed within the recomnoded
1olding tin= s.

Item 3.3 - All Maples must be analyzed vithin the recommended holding
times. 7his must be followed ithout exception.

If questions are encountered about certain contaminants, you may be asked to

show both chromatograns used to rule out possible interferences.

¢ietal t/L of solution

As 10
a 200
C4 10
Cr s0
Pb 20
is 1
34 10
As 10

Find if saple is izaitible at 140 degrees Fa-renheit or below. If so, it is
a hazardous waste.

Concentration is in micrcmhos
f
Primary DrinkinS later Standard. 40 CFR 141.11

8 Seconmiary Drinking later Standard, 40 CR 143.3
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TABLE 4

If sualytes analyses esceed the detection limits identified below. second

column confirmation is required:

EPA Method 601 & 602 Detectiom Level (utfL)

Benzene 0.7
Carbon 4.0

Chloroform 10

1,2 Diobloroethane 0.1

Methylene Chloride 4.0

Tetrachlorot thy lent 4.0
Toluene 10
1,1 °2-Trichl oroe thane 10
Trichloroc thy lent 1.0
Vinyl Chloride 1.0

Dichloro'enzene Isomers Sum greater than 10
Any other organics )10

Standard Method 509A and 109B Detection Level oeIL

Aldrin 10
Lindane .004
2.4-D 10
2,4 o$-T 10

2,4,5-TP (Silvez) 10
Dieldrin 10

Reptachlor 0.02
Septachlor epozide 0.01
Amy other pesticide >10

rLetentiOn times on both columns must match before reporting positive value.

If no match, it will be considered an interference.'

Q
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RADIAN

APPENDIX D

WELL NUMBER SYSTEM

The wells and borings drilled at Cannon AFB during the Phase II

(Stage 1) investigation are identified by an alpha-numeric label. Monitoring

vells are labeled with the letters MW folloved by a dash and then a letter

(e.g. MW-A, MW-B). The soil sampling holes are labeled vith the letters SB

followed by a dash and then an arabic numeral (e.g. SB-4). Soil samples

collected during the drilling are denoted using the number for the sample hole

and a letter indicating the order of drilling at the site. An Arabic numeral

gives the position of the sample vithin the individual soil boring (e.g.

SB-4D-4). The sampling method is indicated by either the letters ST for

Shelby Tube, HA for Hand Auger, or SS for Split Spoon.
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APPENDIX D

SOIL BORINGS, CANNON AFB

Sampler: DLR/WLB/TKW

Sample#/Tvpe# Depth Interval Date Collected

SB-8-1 ST 1.5-2.0' 11/17-84

SB-8-2 ST 7.5-9.5' 11/17/84

SB-8-3 ST 59.8-61.5' 11/17/84

SB-7-1 ST 1.0-2.5' 11/18/84

SB-7-2 ST 5.0-6.0' 11/18/84

SB-7-3 ST 57.4-58' 11/18/84

SB-6A-1 ST 3.8-4.8' 11/19/84

SB-6A-2 ST 9.6-10.6' 11/19/84

SB-6A-3 ST 47.5-48.6' 11/19/84

SB-6B-1 ST 3.5-4.5' 11/20/84

SB-6B-2 ST 9.5-10.5' 11/20/84

SB-6B-3 ST 47.5-48' 11/20/84

SB-3A-1 ST 3.0-4.5' 2/13/85

SB-3A-2 ST 9.5-11.0' 2/13/85

SB-3A-3 SS 57.5-59.5' 2/13/85

SB-3B-1 ST 3.0-5.0' 2/14/85

SB-3B-2 ST 10.0-11.0' 2/14/85

SB-3B-3 ST 57.5-58.5' 2/14/85

SB-3C-1 ST 3.0-4.0' 2/14/85

SB-3C-2 ST 9.0-10.0' 2/14/85

SB-3C-3 SS 57.5-59.5 2/14/85

SB-3D-i ST 2.5-4.0' 2/16/85

SB-3D-la ST 2.5-4.0' 2/16/85

SB-3D-2 ST 9.0-11.0' 2/16/85

SB-3D-3 SS 57.5-59.5' 2/16/85

SB-3F-1 ST 3.5-5.0' 2/15/85
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RADIAN

Sampler: DLR/WLB/TKW

Sample#/TVDe# Depth Interval Date Collected

SB-3F-2 ST 10.0-11.5' 2/15/85

SB-3F-3 SS 55.5-57.0' 2/15/85

SB-3G-1 ST 2.0-4.0' 2/15/85
SB-3G-2 ST 9.5-10.5' 2/15/85

SB-3G-3 SS 57.5-59.5 2/15/85

SB-3H-1 ST 2.0-4.0' 2/22/85

SB-3H-2 ST 9.0-11.0' 2/22/85

SB-3H-3 SS 57.5-58.0' 2/22/85
SB-31-l ST 0-2' 2/22/85

SB-31-2 ST 7-9' 2/22/85
SB-31-3 SS 57.5-59.5' 2/22/85

SB-4A-1 ST 1-2' 2/8/85

SB-4A-2 ST 7-9' 2/8/85

SB-4A-3 ST 62.5-63.0' 2/8/85

SB-4B-l ST 1-3' 2/8/85
SB-4B-2 ST 8-10' 2/8/85

SB-4F-1 ST 2-3.5' 2/9/85

SB-4F-2 ST 8-9' 2/9/85

SB-4F-3 SS 57.5-60.5' 2/9/85

SB-4C-1 ST 3-4.5' 2/9/85

SB-4C-2 ST 9.5-11.0' 2/9/85

SB-4C-3 ST 52.5-54.0' 2/9/85

SB-4G-1 ST 2.0-4.0' 2/10/85

SB-4G-2 ST 9-11' 2/10/85

SB-4G-3 ST 52.5-53.0' 2/10/85
SB-4E-1 ST 3.0-4.5' 2/11/85

SB-4E-la ST 3.0-4.5' 2/11/85

SB-4E-2 ST 9.5-11.0' 2/11/85

SB-4E-3 ST 52.5-54.0' 2/11/85
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RADIAN

Sampler: DLR/WLB/TKW

Sample#/Type# Depth Interval Date Collected

SB-4D-1 ST 1.5-2.9' 2/11/85

SB-4D-2 ST 15-17' 2/11/85

SB-4D-3 ST 27.5-28.5' 2/11/85

SB-4D-4 ST 47.5-49.0' 2/11/85

SB-15A-l ST 3.0-4.1' 1/26/85

SB-15A-2 ST 8.5-9.5' 1/26/85

SB-15A-3 ST 47.5-50.0' 1/26/85

SB-15B-I ST 4.0-5.5' 1/27/85

SB-15B-la ST 4.0-5.5' 1/27/85

SB-15B-2 ST 9.0-10.5' 1/27/85

SB-15B-3 ST 52.5-54.0' 1/27/85

ST-1 HA 3.0-4.0' 1/14/85

ST-1A HA 3.0-4.0' 1/14/85

ST-2 A 3.0-4.0' 1/14/85

ST-3 HA 3.0-4.0' 1/14/85

SB-lA-I ST 6.0-7.0' 2/16/85

SB-1A-2 ST 11.5-11.75' 2/16/85

SB-lA-3 ST 42.5-43.5' 2/24/85

SB-lB-i ST 4.0-6.0' 2/24/85

SB-lB-2 ST 15.0-16.0' 2/24/85

SB-1B-3 ST 42.5-44.5' 2/24/85

SB-iC-i ST 4.0-6.0' 2/25/85

SB-iC-la ST 4.0-6.0' 2/25/85

SB-19A-1 Grab 3.0-4.0' 12/18/84

SB-19A-la Grab 3.0-4.0' 12/18/84

SB-19A-2 Grab 8.0-9.0' 12/18/84

SB-19A-3 Grab 45.0-47.0' 12/18/84

SB-19B-1 ST 0.0-1.0' 12/19/84

SB-19B-2 ST 9.0-10.0' 12/19/84

SB-19B-3 ST 57.5-59.5' 12/19/84
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RADIAN

Sampler: DLR/WLB/TKW

Saml~le/Tvpe#Dgnth Intpryal Dt olce

SB-1C-2 ST 11.0-12.0' 2/25/85
SB-IC-3 ST 42.5-43.5' 2/25/85
SB-ID-I ST 4.0-5.0' 3/25/85

SB-ID-2 ST 12.0-12.5 3/25/85
SB-ID-3 ST 42.5-43.5' 3/25/85
SB-lE-l ST 4.0-5.0' 2/25/85
SB-IE-2 ST 12.0-12.5' 2/25/85
SB-IE-3 ST 52.5-53.0' 2/25/85
SB-13A-1 HA 0-1' 2/27/85
SB-13A-2 HA 2-3' 2/27/85
SB-13B-I HA 1.0-1.5' 2/27/85
SB-13B-2 A 4-5' 2/27/85
SB-3E-1 ST 2.0-4.0' 2/23/85
SB-3E-2 ST 7.5-9.5' 2/23/85
SB-3E-3 ST 57.5-58.5' 2/23/85
SB-17A-1 ST 2-4.0' 11/27/84
SB-17A-2 ST 5-6.0' 11/27/84
SB-17A-3 ST 7.5-9.6' 11/27/84
SB-17A-4 ST 62.5-63.0' 11/27/84
SB-17B-I ST 4.0-5.5' 11/28/84
SB-17B-2 ST 9.5-10.5' 11/28/84
SB-17B-2a ST 9.5-10.5' 11/28/84
SB-17C-l ST 2.0-4.0' 1/14/85
SB-17C-2 ST 9.5'-10.5' 1/14/85
SB-17C-3 ST 57.5-58.0' 1/14/85
SB-11A-I ST 1.0-2.0' 1/14/85
SB-11A-2 ST 5.0'-7.0' 1/14/85
QA-l ST 5.0'-7.0' 1/14/85
SB-1IB-1 ST 2.0-4.0' 1/20/85
SB-11B-2 ST 5.5-7.0' 1/20/85
SB-11B-3 ST 46.5-47.5' 1/20/85
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RADIAN

Sampler: DLR/WLB/TKW

SaMple#/Tvpe# Depth Interval Date Collected

SB-9A-i ST 5.5-7.0' 1/22/85
SB-9A-2 ST 10.5-11.5' 1122/851
SB-9A-2A ST 10.5-11.5' 1/22/85PSB-9B-i ST 4.0-5.51 1/22/85
SB-9B-2 ST 9.0-10.5' 1/22/85
SB-9B-3 G 43.0-45.0 1/22/85
SB-2A-1 ST 4.0-5.0' 1/23/85
SB-2A-2 ST 9.0-10.0' 1/23/85
SB-2B-i ST 4.0-5.0' 1/23/85
SB-2B-2 ST 9.0-10.01 1/23/85
SB-2C-l ST 4.0-5.0' 1/24/85
SB-2C-2 ST 9.0-10.0' 1/24/85
SB-2D-1 ST 4.0'-5.01 1/25/85
SB-2D-2 ST 9.01-10.01 1/25/85
SB-2E-1 ST 4.0'-5.01 1/26/85
SB-2E-2 ST 9.0-10.0' 1/26/85
SB-2E-3 ST 52.5-53.5' 1/26/85
SB-2c-1a ST 4.0-5.0' 3/11/85

ST -Shelby tube; SSB Split-spoon; HA - Hand auger
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RADIAN Completion Loa: Sheet 1 of 2
CORPORATION

Well No. Monitor Well A Project Cannon AFB IRP

Location Landfill No. 5 Log Recorded by L.K. Walters

Construction
Construction Started January 4, 1985 Completed January 7, 1985
Total Depth Drilled (ft) 365 Hole Diameter 8-inch
Drilling Method mud rotary
Problems encountered during drilling/completion hole collapsed back to
343 feet, set casing to 343' 625

Water source for drilling and completion procedures base potable water supply well

Sampling
Number, type and disposition of samples collected water samples, collected after

well development

Sample interval (ft-ft) 343', top of Ogallala Aquifer

Storage and/or preservation method(s) 4'q, shipped overnight delivery OEHL/RAS

Materials
Casing type Schedule 80 PVC -Diameter 4 inch-
Top of well casing (ft-AGL/BGL) 3'/343' Elevation (ft-msl) 4267.46
Depth of casing (ft) 343'
Screen type mill slot Diameter 4 inch . (internal)
Slot size 0.01 inch Screen interval (ft-ft) 343-328

Type(s) of glue used to join casing None - threaded flush joint couplinzs
Type of gravel/sand pack used Clemtex No. 2 (8-40 mesh)
Amount of gravel pack used 4 bags
Grain size distribution of gravel pack Retained #8 (2.0%). #16 (51.2%). #20 (62.8%) 1

Lithology of gravel pack Mostly silica (94%)
Source (company and quarry/pit) Clemtex, Inc.. Houston, Texas

Interval of gravel pack (ft-ft) 343 - 325
Interval of bentonite seal (ft-ft) 325 - 323
Interval of grouting (ft-ft) 323 - Land surface

Comments
Tve of bentonite - Pellets (Volclay)
Type of grout - Portland Type 1 (neat cement)
1#30 (78.4%). #40 (91.2%). #50 (98.9%). #100 (100.0%)

Description of Security Measures
N/A

Padlock ID No. N/A Location of key(s) Cannon AFB
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RADIAN Well Completion Loa: Sheet 2 of 2 (Development) Well A (continued)

CORPORAT ION

Development started January 7, 1985 Development ended January 7, 1985

Static level of water before (ft) and after (ft) development.
Measuring point (MP) description top of steel casing

MP Height 2.35 (ft) Elevation 4267.46 (ft)
Quantity of water discharged during development 5 well volumes below static level
Type, size/capacity of pump or bailer used for developmnt air line - lift development

Depth of open hole inside well (below ground level on measuring point)
Before development 343 (ft) After development 343 (ft)

Discharge (GPM/Bail(s)) Field Measurements
Date/Time Note SWL start/End.(I) Temperature Conductivity pH Remarks

1/25/85 1320 hrs 3 gpm 18.50 740 7.6

1330 hrs 18.50 750 7.5

1410 hrs 18.40 750 7.4

1500 hrs 18.40 750 7.4

NOTE: (I) Depth measurements made by Steel Tape (ST); Rope and Bailer (R/B) and Electric
Line (EL).

(2) Temperature in degrees celsius.
(3) Conductivity in micromhos/centimeter at field temperature.
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RADIAN Completion Log: Sheet 1 of 2
CORPORAT ION

Well No. Monitor Well B Project Cannon AFB IRP
Location Landfill No. 5 Log Recorded by T.K. Walters

Construction
Construction Started November 25, 1984 Completed November 30, 1984

Total Depth Drilled (ft) 362.3 Hole Diameter 8-inch

Drilling Method mud rotary,
Problems encountered during drilling/completion none

Water source for drilling and completion procedures potable-base supply well

Samoling
Number, type and disposition of samples collected water samples collected after

well development

Sample interval (ft-ft) 362.3' at top of Ogallala Aquifer

Storage and/or preservation method(s) 4'C, shipped to OEHL/RAS, overnight delivery

Materials
Casing type Schedule 80 PVC Diameter 4 inch (interval)
Top of well casing (ft-AGL/BGL) 2.8/362.3' Elevation (ft-msl) 4266.04
Depth of casing (ft) 362.3
Screen type mill slotted Diameter 4 inch ( (internal)
Slot size 0.01 iuch Screen interval (ft-ft) 362.3-347.3

Type(s) of glue used to join casing None - threaded flush joint couplings
Type of gravel/sand pack used Clemtex No. 2 (8-40 mesh)
Amount of gravel pack used 5 bags
Grain size distribution of gravel pack Retained #8 (2.0%). #16 (51.2%). 20 (62.8%)1
Lithology of gravel pack Mostly silica (94%)
Source (company and quarry/pit) Clemtex, Inc., Houston, Texas

Interval of gravel pack (ft-ft) 362.3 - 342.3
Interval of bentonite seal (ft-ft) 342.3 - 340.3
Interval of grouting (ft-ft) 340.3 - Land Surface

Comments
Type of bentonite -- Volclay (Pellets)
Type of grout - Portland Type I (neat cement)
1#30 (78.4%). #40 (91.2%). #50 (98.9%). #100 (100.0%)

Description of Security Measures
N/A

Padlock ID No. N/A Location of key(s) Cannon AFB
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RADIAN Well Completion Log: Sheet 2 of 2 (Development) Well B (continued)
CORPORATION

Development started November 30, 1984 Development ended November 30, 1984

Static level of water before 245 (ft) and after 265.7 (ft) development
Measuring point (HP) description steel casing

MP Height 2.8 (ft) Elevation 4266.04 (ft)
Quantity of water discharged during development 5 well volumes

Type, size/capacityof pump or bailer used for developmnt air litt development

Depth of open hole inside well (below ground level on measuring point)

Before development 362.3 (ft) After development 362.3 (ft)

Discharge (GPM/Bail(s)) Field Measurements
Date/Time Note SWL start/End.(I) Temperature Conductivity pH Remarks

1/24/85 9040 3 gpm 18.10 760 7.45

1000 18.10 800 7.68

1120 18.10 760 7.5

NOTE: (1) Depth measurements made by Steel Tape (ST); Rope and Bailer (R/B) and Electric
Line (EL).

(2) Temperature in degrees celsius.
(3) Conductivity in micromhos/centimeter at field temperature.
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RADIAN Completion Lot: Sheet 1 of 2
CORPORATION

Well No. Monitor Well C Project Cannon AFB IRP
'ocation Landfill No. 5 Log Recorded by T. . 71alters

Construct ion
Construction Started January 9, 1985 Completed January 11, 1985
Total Depth Drilled (ft) 362 Hole Diameter 8-inch
Drilling Method mud rotary ,
Problems encountered during drilling/completion none

Water source for drilling and completion procedures Base potable water well

Number, type and disposition of samples collected water collected after well

development

Sample interval (ft-ft) 362', top of Ogallala Formation

Storage and/or preservation method(s) 4'C, shipped overnight to OHL/ RAS

Materials
Casing type Schedule 80 PVC Diameter 4 inch
Top of well casing (ft-AGL/BGL) 2.96/362 Elevation (ft-msl) 4267.90
Depth of casing (ft) 362
Screen type mill slotted Diameter 4 inch . (internal)
Slot size 0.01 inch Screen interval (ft-ft) 3162-347

Type(s) of glue used to join casing None - threaded flush Joint couplings
Type of gravel/sand pack used Clemtex No. 2 (8-40 mesh)
Amount of gravel pack used 5 bags
Grain size distribution of gravel pack Retained #8 (2.0%). #16 (51.2%). #20 (62.8%)l
Lithology of gravel pack Mostly silica (94%)
Source (company and quarry/pit) Clemtex. Inc., Houston. Texas

Interval of gravel pack (ft-ft) 362 - 344
Interval of bentonite seal (ft-ft) 344 - 342
Interval of grouting (ft-ft) 342 - Land Surface

Comments
Type of bentonite - Pellets (Volclay)
Tvve of grogt - Portland Type I (neat cement)
l#30 (78.4%). #40 (91.2%). #50 (98.9%). #100 (100.0%)

Description of Security Measures
N/A

Padlock ID No. N/A Location of key(s) Cannon. AFB
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RADIAN Well Completion Lox: Sheet 2 of 2 (Development) Well C (continued)

CORPORAT ION

Development started 11 January 1985 Development ended 11 January 1985

Static level of water before 250 (ft) and after 267 (ft) development

Measuring point (MP) description ton of steel casing

_MP Height 2.96 (ft) Elevation 4267.90 (ft)

Quantity of water discharged during development 5 well volumes below static water level

Type, size/capacity of pump or bailer used for developmnt air lift development

Depth of open hole inside well (below ground level on measuring point)
Before development 362 (ft) After development 362 (ft)

Discharge (GPM/Bail(s)) Field Measurements
Date/Time Note SWL start/End.(l) Temperature Conductivity pH Remarks

1/24/85 1300 hrs 3 gpm 18.70 725 7.15

1400 hrs 18.70 740 7.2

1430 hrs 18.70 740 7.2

NOTE: (1) Depth measurements made by Steel Tape (ST); Rope and Bailer (R/B) and Electric
Line (EL).

(2) Temperature in degrees celsius.
(3) Conductivity in micromhos/centimeter at field temperature.
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RADIAN Completion Log: Sheet 1 of 2
CORPORATION

Well No. Monitor Well D Project Cannon AFB IRP
Location Landfill No. 5 Log Recorded by -_T. _ars..

Construction
Construction Started December 10, 1984 Completed Deceriber 16, 1984
Total Depth Drilled (ft) 356.75 Hole Diameter 8-inch
Drilling Method mud rotary
Problems encountered during drilling/completion none

Water source for drilling and completion procedures Base potable water supply well

Samp linz
Number, type and disposition of samples collected water, collected after well

development

Sample interval (ft-ft) 356' in top portion of Ogallala Aquifer

Storage and/or preservation method(s) .4'C, shipped, overnight delivery OEHL/RAS

Materials

Casing type Schedule 80 PVC Diameter 4 inch.
Top of vell casing (ft-AGL/BGL) 2.67/356.75 Elevation (ft-msl) 4265.90
Depth of casing (ft) 356.75
Screen type m'll slotted sch. 80 PVC Diameter 4_inch, (internal)
Slot size 0.01 inch Screen interval (ft-ft) 356.75-34175

Type(s) of glue used to join casing None - threaded flush ioint couplings
Type of gravel/sand pack used Clemtex No. 2 (8-40 mesh)
Amount of gravel pack used 5 bags
Grain size distribution of gravel pack Retained #8 (2.0%). #16 (51.2%). #20 (62.8%) I

Lithology of gravel pack Mostly silica (94%)
Source (company and quarry/pit) Clemtex, Inc.. Houston, Texas

Interval of gravel pack (ft-ft) 356.75 - 336.75
Interval of bentonite seal (ft-ft) 336.75 - 334.75
Interval of grouting (ft-ft) 334.75 - land surface

Comments
Tve of bentonite - Pellets (Volclav)
Type of trout - Portland Tyve I (neat cement)
1#30 (78.4%). #40 (91,21). v50 (98.9%). #100 (100.0%)

Description of Security Measures
N/A

Padlock ID No. N/A Location of key(s) Cannon AFB
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RADIAN Well Completion Log: Sheet 2 of 2 -(Development) Well D (continued)
CORPORATION

Development started December 16, 1984 Development ended December 16, 1984

Static level of water before Zb6 (ft) and after 265.2 (ft) development

Measuring point (HP) description top of steel casing

MP Height 2.67 (ft) Elevation 4265.90 (ft)
Quantity of water discharged during development 5 well volumes, below static water level
Type, size/capacity of pump or bailer used for developmnt air lift development

Depth of open hole inside well (below ground level on measuring point)
Before development 356-75 (ft) After development 356.75 (ft)

Discharge (GPM/Bail(s)) Field Measurements
Date/Time Note SWL start/End.(I) Temperature Conductivity pH Remarks

1/25/85 0730 3 gpm 19.00 720 8.25

0800 18.30 725 8.37
0900 18.20 720 8.10

0930 18.30 720 8.20

NOTE: (I) Depth measurements made by Steel Tape (ST); Rope and Bailer (R/B) and Electric
Line (EL).

(2) Temperature in degrees celsius.
(3) Conductivity in micromhos/centimeter at field temperature.
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Log of Drillina Operations

Deep Soil Boring #lA

Location Sirp 1A Landfill No. 1 Project Cannon AEB-Phase II Stage I
Log Recorded by T.K. Walters Beginning February 24. 1985 and end
Type Drill Rig and Operator MobijleB-61. Feb. 2.198 of drilling operation
Hollow-Stem Auger - Winnek. Inc,. Sampling Interval (Estimated)5__ft)

Type of
Depth Graphic Core Sample Sample
Cft) Log Interval/ID Taken* Lithologic Description

0-
.. ~.G TOPSOIL; with some wood and other

debris.
5-.~J

SB-lA-1 ST SOIL; with caliche nodules, fairly
4k~ hard caliche contact, 6', caliche

10- V'-10', soft, white.

SB-1A-2 ST CALICRE; with silt, buff-white,
4444wcaliche is 80% of sample.

G SIT htwith calcite matrix,
fine grained, some caliche nodules

20- <1/2" diameter.
G SAND; buff-brown silty, pooly sorted,

25- *..*:** .~.fine-medium grained, with 25%

25- caliche nodules, 1/2" diameter.
G SAND; buff-brown, fine-medium

grained, well sorted, quartzose,
30 - subrounded.

G SAND; brown, medium grained, well
~ sorted, quartzose, subrounded.

35-f

G SAND; brown, extremely well sorted,
fine-medium grained, subrounded.

40-
SB-lA-3 ST SAND; brown, very well sorted, with

trace of calcite.
45-

Borehole IA_ was grouted from 43 1/2 ft(TD) to the surface with 7.Z.. bags of Portland
Type I neat cement.
*ST - Shelby tube; SS - split-spoon; G - grab.
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Lo of Drilling Oerations
Deep Soil Boring M1

Location Site IB Landfill No. 1 Project Cannon AFB-Phase II Stage I

Log Recorded by T.K. Walters Beginning February 24. 1985 and end
Type Drill Rig and Operator Mobile B-61 Feb. 24. 1985 of drilling operation
Hollow-Stem Auger - Winnek. Inc. Sampling Interval (Estimated)__(ft)

Type of

Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0- ST TOPSOIL; red, silty, with increase in

calcite from 4'-5', caliche stringers,

5- brown, moist, slightly sandy at 5'.
SB-lB-I ST SAND; slightly moist, brown, very

little caliche subsoil, from 8'-10'

10- ,.. ST sandy.
SB-IB-2 ST CALICHE; buff-white, with sandy silt,

soft, 70% caliche.

15-
G SILT; with calcite matrix, extremely

well sorted, buff-white, soft.

20-
G SILT; fine-grained, with calcite

matrix, aeolian dune sand, fast

25- penetration.
G SILT; buff-brown, calcareous, "flour"

texture, fine, very well sorted.
30-

G SILT; sandy, pink, coarser than above,

sand is red-brown, moderately sorted,

35- subrounded, unconsolidated.
G SAND; medium grained, red-brown,

moderately well sorted,

40- unconsolidated, quartzose.
SB-lB-3 ST SAND; medium grained, well sorted,

unconsolidated, rounded, with 10%

45- lithics.

50-

55-

Borehole .JJ was grouted from .511/2 ft(TD) to the surface with R bags of Portland

Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.
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Log of DrillinR Overations
Deep Soil Boring #lC

Location Sire IC Landfill No. 1 Project Cannon AFB-Phase II Stage I
Log Recorded by T.K. Walters Beginning February 25. 1985 and end
Type Drill Rig and Operator Mobile B-61 Feb. 25. 1985 of drilling operation
Hollow-Stem Au2er - Winnek. Inc., Sampling Interval (Estimated)j_(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

ST DEBRIS; with some discolored wood

fragments, charcoal, disturbed
5- topsoil.

SB-IC-I G SUBSOIL; with some debris (wood
fragments, charcoal, metal) first

10- . - contact with caliche 9'.
SB-lC-2 ST CALICHE; soft, buff-white, with tan

silt, fairly hard.
15-

G SAND; with caliche, buff-brown,
extremely hard zone at 15'-17'; sand

20- medium grained with calcite cement.
G SAND; with wood fragments (from

above) increase in caliche from
25- 22 1/2'-25'.G SAND; silty, with caliche nodules

1/2" diameter, fairly soft,
30- unconsolidated.

G SAND; brown, medium grained, well
sorted.

35-
SB-IC-3 ST SAND; same as above.

40-

45-

Borehole . was grouted from 431/2 ft(TD) to the surface with I bags of
Portland Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.
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Log of Drilling Oerations
Deep Soil Boring #lD

Location Site 1D Landfill No. I Project Cannon AFB-Phase II Stage I
Log Recorded by T.K. Walters Beginning Februarl 25. 1985 and end
Type Drill Rig and Operator Mobile B-61 Feb. 25. 1985 of drilling operation
Hollow-Stem Au2er - Winnek. Inc. Sampling Interval (Estimated),._(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0-
G TOPSOIL; rooty, no other debris visible

with subsoil 2'-5', light brown.
5-

SB-ID-l ST SILT; with caliche, poorly sorted,
caliche nodules 1/2" diameter, dry.

10-
SB-lD-2 ST SILT; buff-brown, sandy, with caliche,

slightly consolidated.
15-G CALICHE; with silty sand, buff,

fine-medium grained, caliche in
20- stringers.

G SILT; buff with calcite matrix, well
sorted, fine grained, fast drilling.

25-
G SAND; light brown, silty, fine grained,

well sorted, subrounded, decrease in
30- % caliche with depth.

G SILT; very fine, with calcite matrix,
some hard streaks of cemented sand.

G SAND; red, medium grained, well sorted,

unconsolidated, subrounded,

40- quartzose.
SB-lD-3 ST SAND; red-brown, very well sorted,

unconsolidated, dry, subrounded.
45-

Borehole .., was grouted from A3. / ft(TD) to the surface with 7 .bags of Portland
Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.

E-14
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Long of Drilling Onerations

Deep Soil Boring #1i

Location Site lE Landfill No. 1 Project Cannon AFB-Phase II Stage I

Log Recorded by T.K. Walters Beginning FebruAry 25. 1985 and end

Type Drill Rig and Operator obil 1 Feb. 25 1985 of drilling operation

Hollow-Stem Auger - Winnek. Inc. Sampling Interval (Estimated)5_(ft)

Type of

Depth Graphic Core Sample Sample

(ft) Log Interval/ID Taken* Lithologic Description

0- .
G TOPSOIL; red, rooty, no debris

•:.-. ~.present, subsoil from 2'-5', some

5- .. .. caliche from 4'-5'.

*.? :. ., SB-1E-l ST CALICHE; silty, buff, with chert from

8'-10', very hard, brown, banded.

10- .. ::,
SB-IE-2 ST CALICHE; with chert, chert in nodules

1 1I-12', silt from 12'-15' with

15- calcite cement, soft, well sorted.
G SAND; buff-brown, silty, with calcite

cement, well sorted, unconsolidated.

20-
G SAND; cemented with calcite, buff,

fine-medium grained, poorly sorted,

25- hard.
:i:. G SAND; extremely hard, cemented with

30; calcite, fine-medium grained.

30-.G SAND; loosely consolidated, medium

grained, with calcite matrix,

35-. caliche nodules 1/2" diameter.
G SAND; brown, unconsolidated, fine-

medium grained, poorly sorted,
40- i-. $.: slightly cemented.

G SAND; brown, extremely soft,

unconsolidated, moderately sorted,

45- subangular, quartzose.
SAND; brown, unconsolidated, same as

above.

50-
SB-IE-3 ST SAND; brown, unconsolidated, fine-

medium grained, quartzose.

55-

Borehole f was grouted from 5 ft(TD) to the surface with 8 bags of Portland

Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.
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Lop of Drillina Operations
Deep Soil Boring #2A

Location Site 2A Landfill No. 2 Project Cannon AFB-Phase II Stage I
Log Recorded by Boettner Beginning 18 January 1985 and end
Type Drill Rig and Operator Mobile B-61 18 Jan. 1985 of drilling operation
Hollow-Stem Auger - Winnek. Inc. Sampling Interval (Estimated) 5 (ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken * Lithologic Description

0-
G CLAY; red-brown, sandy, sparse gravels.

5-

G CLAY; red-brown, sandy, plastic changing
to caliche at 7.5'.

I0- .-
'' SB2A-I ST CALICHE; pink, fine to medium sand subangular

15-" '¢to subround with abundant calcite cement.
15-- " -

SB2A-2 ST CALICHE; pink, fine to medium sand, subangular
::,.,,..to subround,with abundant calcite

20- 4.... cement....... G CALICHE; tan, fine to medium sand, subangular
... -q* to subround with abundant calcite

25- :.ao, cement; highly indurated.
G CALICHE; tan changing to gray at 27.5', fine

'. **" %sand, subangular to subround with abundant
30- * --. calcite cement; highly indurated.

G CALICHE; tan, fine to medium sand, subangular

to subround with abundant calcite cement,
35- highly indurated.

G CALICHE; tan, fine to medium sand, subround
with abundant calcite cement; less

40- indurated.
G CALICHE; tan, fine to medium sand, subangular

to subround with abundant calcite
45- cement.

G CALICHE; tan, fine to medium sand, subangular

to subrounded with abundant calcite cement;
50- soft rapid drilling.

G SAND; pink, fine frosted quartz with some
calcite cement.

55-

G SAND; pink, fine frosted quartz grains
with calcite cement - no sample recovery

60- because of unconsolidated sediments.

Borehole. 2A was grouted from 60 ft (TD) to the surface using_. bags of Portland Type
neat cement.

*ST - Shelby tube; SS = split-spoon; G = grab
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RADIAN Loa of Drilling Operations
CORPORATION Deep Soil Boring #2B

Location Site 2B Landfill No. 2 Project Cannon AFB-Phase II Stage I
og Recorded by Boettner Beginning 19 January 1985 and end

Type Drill Rig and Operator Mobile B-61 19 Jan 1985 of drilling operation
Hollow-Stem Auger - Winnek. Inc. Sampling Interval (Estimated)5 (ft)

Type of
Depth Graphic Core Sample Sample

(ft) Log Interval/ID Taken* Lithologic Description

0-
G CLAY; red-brown, sandy, plastic; changing

to caliche at 4.0', fine to medium
5- .sand with abundant calcite cement.

SB2B-1 ST CALICHE; brown to tan, sand, fine to medium

.o *with abundant calcite cement.

10-
SB2B-2 ST CALICHE; tan, fine to medium sand, subangular

to subround with abundant calcite
15- cement.

G CALICHE; tan/pink, fine to medium sand, sub-

- angular to subround with abundant calcite

20- :* . cement, soft-rapid drilling.
,;.:.'G CALICHE; tan, fine to medium sand, subangular

~ '.'.to subround with abundant calcite cement;
25- more indurated.

G CALICHE: tan, fine sand, subangular to sub-

round with abundant calcite cement,
30- well indurated.

G CALICHE; tan, fine to mediua, sand, subangular
to subround with abundant calcite cement.

35- .

G CALICHE; tan, fine to medium sand, subangular

to subround with abundant calcite cement
40- well indurated.

G CALICHE; tan, fine to medium sand, subround

with abundant calcite cement, soft-rapid45- drilling.

::,: : G CALICHE; tan/pink, fine to medium sand,
* 4.... subrouund with abundant calcite cement,

50- soft-rapid drilling - changing to sand.
G SAND; pink to red, fine to medium, uncon-

solidated, subangular to subround,

55- soft.
G SAND; pink to red, fine to medium grained,

subangular to subround, soft-no sample be-
60- cause of unconsolidated nature of material.

.orehole 2B was grouted from 6 ft (TD) to the surface using 9 bags of Portland Type I

neat cement.

*ST = Shelby tube; SS - split-spoon; G = grab

E-17



RADIAN Log of Drilling Operations
CORPORATION Deep Soil Boring # 2C

Location Site 2C Landfill No. 2 Project Cannon AFB-Phase II Stage
Log Recorded by Boettner Beginning 20 January 1985 and e
Type Drill Rig and Operator Mobile B-61 20 Jan.1985 of drilling operatfou
Hollow-Stem Auger - Winnek. Inc. Sampling Interval (Estimated)5 (it)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0-
G CLAY; red-brown, sandy, somewhat plastic

changing to caliche at 4.5'.
5-

-.. SB2C-1 ST CALICHE; pink, fine to medium sand, sub-
angular to subround, with abundant

10- ST calcite cement, soft.
SB2C-2 ST CALICHE; tan, fine to medium sand, subangular

.4,. to subround, with abundant calcite

15- cement.
... G CALICHE; tan, fine to medium sand, subangular

to subround, with abundant calcite
20- cement, soft-rapid drilling.

G CALICHE; tan, fine to medium sand, subangular

to subround with abundant calcite
25- • cement, alternating hard and soft layers.

G CALICHE; tan/white fine to medium sand, sub-

angular to subround, with abundant
30- calcite cement, soft.

G CALICHE/SAND; tan, white, fine to medium
sand, subround with calcite cement, soft-

35- partially consolidated-no revovery.

40-

Borehole__ was grouted from 36.5 ft (TD) to the surface using bags of Portland Ty.
I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab

E-18
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RADIAN Log of Drilling Operations
CORPORATION Deep Soil Boring # 2D

Location Site 2D Landfill No. 2 Project Cannon AFB-Phase II Stage I
og Recorded by Boettner Beginning 21 January 1985 and end
Type Drill Rig and Operator Mobile B-61 21 Jan. 1985 of drilling operation
Hollow-Stem Auger - Winnek, Inc. Sampling Interval (Estimated)5 (ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0- 
"1V G CLAY; Red-brown, sandy, plastic, changing

to caliche at 4.0 feet.
5-

4.. SB2D-! ST CALICHE; pink/tan, fine to medium sand, sub-

- .4 angular to subround, with abundant
10- calcite cement.

*, . SB2D-2 ST CALICHE; tan, fine to medium sand, subangular
to subround with abundant calcite

15- *cement, indurated.
G CALICHE; tan, fine to medium sand, subangular

to subround, with abundant calcite
20- cement, alternating hard/soft layering.

G CALICHE; tan, fine to medium sand, subround,
*. .* *frosted, with abundant calcite cement,

25- *~ .well indurated.
.G CALICHE; tan, fine to medium sand, subround

*"" *with abundant calcite cement, well
30- indurated.

G CALICHE; tan, fine to medium sand, subround
--: :with abundant calcite cement, soft-

35- * 9444 rapid drilling.

G CALICHE; tan, fine to medium sand, subround

* *: to round with abundant calcite
40- cement-rapid drilling.

G CALICHE; pink, fine to medium sand, subround,
with calcite cement overgrowth, rapid

45- drilling-unconsolidated-no sample recovery.
G SAND; pink, fine to medium, aeolian,

unconsolidated.
50- 9".

55-

4orehole 2D. was grouted from_.5Z ft (TD) to the surface using 8 bags of Portland Type
I neat cement.

*ST = Shelby tube; SS - split-spoon; G = grab
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RADIAN Loz of Drilling Operations
CORPORATION Deep Soil Boring # 2E

Location Site 2E Landfill No. 2 Project Cannon AFB-Phase II Stage
Log Recorded by Boettner Beginning 22 January 1985 and et
Type Drill Rig and Operator Mobile B-61 22 Jan, 1985 of drilling operatiG_
Hollow-Stem Auger - Winnek. Inc. Sampling Interval (Estimated)5 (ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0-
SB-2E-l ST CLAY; red-brown, sandy, plastic with scat-

M tered calcrete gravels changing to
5- '." caliche at 4.5 feet.

SB-2E-2 ST CALICHE; pink/tan, fine to medium sand, sub-
angular to subround with abundant

10- calcite cement.
%'*'a .CG CALICHE; tan, fine to medium sand, subangular

to subround with abundant calcite
15- oa.. cement, well indurated.

G CALICHE; tan, fine to medium sand, subangular
to subround with abundant calcite

20- cement alternating hard/soft layering.
G CALICHE; tan/white, fine to medium sand, sub-

angular to subround, abundant calcite
25- . c cement, alternating hard/soft layering.

G CALICHE; tan, fine to medium sand subangula
to subround, abundant calcite cement well

30- indurated.
G CALICHE; tan, fine to medium sand, subangular

a. to subround, abundant calcite cement
35- well indurated.

G CALICHE; tan, fine sand, subround with
abundant calcite cement, soft-rapid

40- drilling.
*41~55G CALICHE; tan/white, fine sand, frosted quartz

with calcite cement overgrowth-rapid
45- drilling.

G CALICHE/SAND; pink calcite cemented sand,
fine to medium, rapid drilling.

50-
G SAND; pink sand, fine to medium,calcite

SB-2E-3 cement,frosted grains - no core re-
55- covery because of unconsolidated material;

sample taken from cuttings.

Borehole 2E was grouted from_ 55 ft (TD) to the surface using bags of Portland Type
neat cement.

*ST - Shelby tube; SS - split-spoon; G = grab
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RADIAN Log of Drilling Operations
CORPORATION Deep Soil Boring #SB-3A

Location Landfill #3 Borehole A Project Cannon AFB - Phase II Stage I
Log Recorded by D. Richmann Beginning 13 February 1985 and end
Type Drill Rig and Operator Mobile B-61 13 February 1985 of drilling operation
Hollow-Stem Auger - Winnek. Inc. Sampling Interval (Estimated) 5 (ft)

Type of
Depth Graphic Core Sample Sample Lithologic Description
(ft) Log Interval/ID Taken*

0-
SB-3A-l ST TOPSOIL; red-brown, medium s.ndy loam w/

minor calcite fill to 3';bright orange
5- -. . fine, well sorted sand from 3'-4.5'.

,. o ..: SB-3A-2 ST CALICHE; light pink, fine sand with
*. abundant calcite cement; very soft and

10- friable.
." G CALICHE; pinkish-tan, fine to medium

sand w/abundant calcite cemented
15- -.. 4 nodules.

G CALICHE; similar to above with more
20-:i:i. .nodules.

! 20-
G CALICHE; same as above.

~25-
2 "a'-.... •ST CALICHE; same as above.

30-
a G SANDSTONE;light pink, fine to medium

sand, well cemented w/calcite and dia-

a - genetic quartz; very hard.
S. ST CALICHE; light pink, very hard calcrete.

40-
SG CALICHE; tan fine, well sorted, sand and

4- .;... calcite cement; soft and friable.
45- a

ST CA.LICBE; light pn,veyhr
a "calcrete".

50- *bca G SAND; transitional from caliche; tan,

a a ** fine-medium, mod. sorted w/minor cemented
55- ",a" 4. nodules.

SB-3A-3 SS SAND; tan, fine-medium, moderately sorted,
60- unconsolidated sand.

I 60-

Borehole SB-3A was grouted from 59.5 ft (TD) to the surface using -- bags of Portland
Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.
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RADIAN Loz of Drilling Operations
CORPORATION Deep Soil Boring #SB-3B

Location Landfill #3 Borehole B Project Cannon AFB - Phase II Stage
Log Recorded by D. Richmann Beginning 14 February 1985 and en.
Type Drill Rig and Operator Mobile B-61 14 February 1985 of drilling operation
Hollow-Stem Auger - Winnek. Inc. Sampling Interval (Estimated) 5 (ft)

Type of
Depth Graphic Core Sample Sample Lithologic Description
(ft) Log Interval/ID Taken*

0-
SB-3B-l ST TOPSOIL; Red-brown, medium loamy sand,

moderately sorted and rounded to 3;
5- . .. underlain by orange well sortd medium sand.

SB-3B-2 ST CALICHE; Light pink, fine sand, mod.
sorted with abundant calcite cement;

G0- friable.
V ..... G CALICHE; Pinkish-tan, fine sand with

calcite cement and minor calcareous
15- ... nodules.

..... G CALICHE; Similar to above, but with more

abundant ( 25%) nodules.

20- .. ,
" G CALICHE; As above.

G CALICHE; Similar to above, but with

.A , . fewer nodules.
30-

G CALICBE; As above.

35- * .

G CALICHE; As above.

40- ~
G CALICHE; Similar to above, but including

hard, partially silica-cemented sand-

45- stone fragments.
, I~ G CALICHE; As above.

50-G CALICHE; Pinkish-tan, fine sand,

moderately well sorted, with abundant
55- calcite cement.

": SB-3B-3 ST SAND; Tan, fine t3 medium, moderately
=i)}))))iJsort ed sand; -nconsolIidat ed.

60-

Borehole SB-3B was grouted from 58.5 ft (TD) to the surface using-- bags of Portland
Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.

E-22
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RADIAN Lot of Drillin2 Operations
CORPORATION Deep Soil Boring #SB-3C

Location Landfill #3 Borehole C Project Cannon AFB - Phase II Stage I
Log Recorded by D. Richnann Beginning 14 February 1985 and end
Type Drill Rig and Operator Mobile B-61 14 February 1985 of drilling operation
Hollow-Stem Au2er - Winnek. Inc. Sampling Interval (Estimated) 5 (ft)

Type of
Depth Graphic Core Sample Sample Lithologic Description
(ft) Log Interval/ID Taken*

0-
0-- SB-3C-l ST TOPSOIL; red-brown to orange, moderately

sorted, medium loamy sand.
5-

SB-3C-2 ST CALICHE; light pink, fine sand, moderately
sorted, calcite cemented; friable.

10- .. ..10--G CALICHE; pinkish-tan, medium sand;

: :mod. sorted w/abundant white
15- calcareous nodules.

,. .... G CALICHE; similar to above, but finer
.. .;,: grained and better sorted.

20-
°a.-'2% G CALICHE; pink, fine to very fine sand

with abundant calcite cement and hard
25- *.* '*calcareous nodules.

5-' C G CALICHE; brown, fine sand, well sorted

. °'2a "and rounded with about 80% hard
30-. calcareous nodules.

,* *',"* G CALICHE; similar to above; slightly

', 'a lighter colored and fewer nodules.
35-

.... - G CALICHE; pinkish tan, fine to very fine
sand with abundant calcite cement;

40- - - very soft and friable.
G CALICHE; similar to above, with hard

a' 6 .... nodules.

45-.
-'°- G CALICHE; pink, fine to very fine sand,

-* *'j*. *with some large, partially silicified
50- * ... nodules.

G CALICHE; similar to above but without
large nodules.

55-
'."". SB-3C-3 SS SAND; tan, medium sand, rounded,

moderately sorted, unconsolidated.

60-

Borehole SB-3C was grouted from 59.5 ft (TD) to the surface using .! bags of Portland
Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.
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RADIAN Log of Drillinz Operations
CORPORATION Deep Soil Boring #SB-3D

Location Landfill #3 Borehole D Project Cannon AFB - Phase II Stage 7
Log Recorded by D. Richmann Beginning 16 February 1985 and ent
Type Drill Rig and Operator Mobile B-61 16 February 1985 of drilling operation
Hollow-Stem Auger -.Winnek. Inc. Sampling Interval (Estimated) 5 (ft)

Type of
Depth Graphic Core Sample Sample Lithologic Description
(ft) Log Interval/ID Taken*

0-
SB-3D-I ST TOPSOIL; Brown to orange-brown, medium

loamy sand with pore-filling calcite
5- in uppermost 3"; very soft from 2-4'.

SB-3D-2 ST CALICHE; Pinkish-tan, fine to medium
*-'* ,,'sand, calcite-cemented; hard.

10-

G CALICHE; As above.
At

. 4 4

1 G CALICHE; Similar to above; more friable.
S4 4

20:,.. ~ G CALICHE; Similar to above, but with hard

. white calcareous nodules ( 20%).

25-
G CALICBE; Brown calcareous nodules with

4,. o.", internal laminations.

30- * ,,,o,
G CALICHE; As above.

35- 94

G CALICHE; Pinkish-tan, fine to medium
sand with calcite cement and hard cal-

40- careous nodules.
G CALICRE; Pink, fine sand with abundant

calcite cement and minor calcareous
45- " , nodules, friable.

* i4 G CALICHE; Light pink, very fine sand and
abundant calcite cement; very soft and

50- friable
G CALICHE; As above.

55- " *:* *,"
SB-3D-3 SS SAND; Tan, medium cuartz sand; mostly

unconsolidated with patchy calcite
cement in upper 6" of core.

60-

Borehole SB-3D was grouted from 52 1 ft (TD) to the surface using .-- bags of Portland
Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.
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Long of Drilling Oneratione

Deep Soil Boring #3E

Location Sirp 3E Landfill No. I Project Cannon AFB-Phase II Stage I

Log Recorded by T.K. Walters Beginning February 23. 1985 and end

Type Drill Rig and Operator Nobilez-1 Feb. 2 985 of drilling operation

Hnalow-Stm Augper - Winnek. Inc. Sampling Interval (Estimated)_(ft)

Type of

Depth Graphic Core Sample Sample

(ft) Log Interval/ID Taken* Lithologic Description

0-
G TOPSOIL; with debris, very disturbed,

some fill dirt mixed, caliche contact

5- 3', caliche is mixed with silt/clay.

SB-3E-1 ST CALICHE; dark brown discolored,

w/gray clay, becoming thinly

10- bedded playa lake sediments 7-10'.

SB-3E-2 ST SAND; dark brown, silty, with

intermixed calcite, moist,

15- some remnant bedding.

G SAND; dark brown, non-calcareous,
moist, playa lake sediments.

20-
G SAND; red-brown, silty, moist, non-

calcareous, no caliche present.

25- SAND; red-brown, silty, with clay,
moist, moderately sorted, fining

30- downward.
G SAND; silty, with silty clay, moist,

plasticity, becoming more sandy with

35- depth, out of moist zone at 32'.

G SAND; dark brown, silty, slightly

40 calcareous, slightly moist.
40-

G SAND; fine-medium grained, unconsoli-

dated, w/calcite matrix, moderately

45- sorted, hard caliche streak, 42'.

SAND; silty- fine grained,

unconsolidated, very well sorted,

50- subrounded, dry.
G SILT; buff-brown, unconsolidated,

very well sorted, subrounded, dry.

55-
SB-3E-3 ST SILT; buff, unconsolidated, veill

sorted, subrounded.

60-

Borehole -.UI_ was grouted from .59 L ft(TD) to the surface with 8 bags of Portland

Type I neat cement.
*ST - Shelby tube; SS - split spoon; G - grab.
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RADIAN Loz of Drilling Operations
CORPORATION Deep Soil Boring #SB-3F

Location Landfill #3 Borehole F Project Cannon AFB - Phase II Stage I
Log Recorded by D. Richmaun Beginning 15 February 1985 and enc
Type Drill Rig and Operator Mobile B-61 15 February 1985 of drilling operation
Hollow-Stem Auger - Winnek. Inc. Sampling Interval (Estimated) 5 (ft)

Type of
Depth Graphic Core Sample Sample Lithologic Description
(ft) Log Interval/ID Taken*

SB-3F-l ST TOPSOIL; red-brown, medium loamy sand
over brown to orange, fine, moderately

5- , * sorted, very compact sand.
SB-3F-2 ST CALICHE; pinkish-tan, moderately sorted

medium sand with calcite cement.
10-

G CALICHE; similar to above with hard

*t *: .* white cilcareous nodules.
15- .. a

1- ~:.G CALICHE; light pink, fine sand with
abundant calcite cement; very soft,

20- and hard white calcareous nodules.
.-.. ,, G CALICHE; same as above.

25- ", " G SAND; transitional-pinkish-tan, weakly

p. '*, consolidated, well sorted, fine sand
30- with minor calcite cement.

G SAND; same as above.

35-

G CALICHE; transitional-similar to above

w/large, well rounded white calcareous
40- nod. at 39'; calcite cement in cuttings.

.... G CALICHE; similar to above, but with hard
partially silicified nodules.

45-

G CALICHE; pinkish tan fine sand with
abundant hard partially silicified

50- * o, nodules
G SAND; tan, fine-medium sand, moderately

sorted; unconsolidated
55-............

SB-3F-3 SS SAND; same as above,

60-

Borehole SB-3F was grouted from 57 ft (TD) to the surface using 8 bags of Portland
Type I neat cement.

*ST = Shelby tube; SS - split-spoon; G - grab.
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RADIAN Loa of Drillinz Operations
CORPORATION Deep Soil Boring #SB-3G

Location Landfill #3 Borehole G Project Cannon AFB - Phase II Stage I
Log Recorded by D. Richmann Beginning 15 February 1985 and end
Type Drill Rig and Operator Mobile B-61 15 February 1985 of drilling operation
Hollow-Stem Auuer - Winnek. Inc. Sampling Interval (Estimated) 5 (ft)

Type of
Depth Graphic Core Sample Sample Lithologic Description
(ft) Log Interval/ID Taken*

0-
SB-3G-l ST TOPSOIL; brown to red-brown, fine loamy

• -sand with some silt and minor calcite
5- .... veins.

SB-3G-2 ST CALICHE; light pink, fine sand cemented
with calcite; hard and dense.

10-
G CALICHE; pinkish-tan, fine sand with

calcite cement and hard calcareous
15- nodules.

G CALICHE; same as above.

20-
G CALICHE; light pink, fine to very fine

sand w/abundant calcite cement; very
25- '_ '' soft & friable; minor nodules.

G CALICHE; same as above.

30- :1.,

G CALICHE; same as above.

35- 4 .'

G CALICHE; same as above.

40- :. :-
I ., G CALICHE; similar to above, but w/large
5 .partially silicified nodular fragments.

45- -,
4" G CALICHE; similar to above, but with

small calcareous nodules.
50-

9 * tG CALICHE; transitiornal-pinkish fine

to medium, well sorted sand with calcite
55- .. cement and minor nodules.

SB-3G-3 SS SAND; tan, medium sand, moderately
sorted,well rounded, unconsolidated.

60-

Borehole SB-3G was grouted from =. ft (TD) to the surface using 7 bags of Portland
Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.
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RADIAN LoR of Drillin2 Operations
CORPORATION Deep Soil Boring #3H

Location Site 3H Landfill No. 3 Project Cannon AFB-Phase II Stare
Log Recorded by T.K. Walters Beginning February 22. 1985 and enL
Type Drill Rig and Operator Mobile B-61 Feb 22. 1985 of drilling operation
Hollow-Stem Auzer - Winnek. Inc. Sampling Interval (Estimated)_.(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0-
ST-3H-I ST TOPSOIL; red with roots and organic matter,

some surface debris, caliche and topsoil
5- intermixed 2'-44 caliche contact at 3',

ST-3H-2 G CALICHE; silty, buff-white, soft, loosely
consolidated with calcite, dry.

10-
ST SAND; silty, buff-brown with calcite matrix,

dry, moderately sorted.
15-

G SILT; buff-white, "powdery", texture, very
well sorted, dry.

20-
G SAND; buff-white, silty, with caliche nodules

1/4" diameter, poorly sorted, loosely con-
25- solidated.

G SILT; with calcite cement, some caliche
nodules present, well sorted, slightly con-

30- solidated.
G SAND; buff-brown, silty, fine-medium grained,

poorly sorted, with cemented grains,
35- coarser than above.

G SAND; light brown, fine-coarse, coarser than

above, decrease in calcite, color change
43- 37'.

G SAND; brown, fine-medium grained, oxidized
moderately sorted, subrounded.

45-
G CALICHE; with sand, cemented, fine-medium

grained, brown, poorly sorted, nodules
50- 1" diameter.

G SAND; fine grained, brown, well sorted, un-
consolidated, no caliche present, calcite

55- matrix.
ST-3R-3 SS SAND; fine-medium brown, unconsolidated,

poorly sorted, 31 counts/6".

60-

Borehole 3H was grouted from 58 ft(TD) to the surface with .7.. bags of Type I neat
cement.

*ST = Shelby tube; SS = split-spoon; G - grab
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RADIAN Lo& of Drillinz Operations
CORPORATION Deep Soil Boring #31

cation Site 31 Landfill No. 3 Project Cannon AFB-Phase II Stage I
-og Recorded by T.K. Walters Beginning February 22, 1985 and end
Type Drill Rig and Operator Mobile B-61 Feb 22. 1985 of drilling operation
Hollow-Stem Au2er - Winnek. Inc. Sampling Interval (Estimated)5I(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0-
SB-31-l ST TOPSOIL; with caliche, 1.5'2.0', moist,

interbedded silt, 4'-5'.
5-

SB-31-2 ST SAND; light brown, dry, some caliche,
fine-medium grained, well sorted,

10- becoming more silty with depth.
G SAND; dark brown, silty, moist.

15-
G SAND; light gray brown, silty,

caliche, nodules, dry.
20-

G SILT; buff-white, calcite matrix,
fine grained, possible dune.

G SAND; buff-white silty, stringers of

well indurated sand,
30- caliche nodules.

G SAND; light brown, silty,
moderately sorted, subrounded.

35-
G SAND; light brown, silty,

nodules (10%), medium grained, well
40- sorted, subrounded.

G SAND; brown, medium grained, poorly
sorted, no caliche present, moist.

45-
G SAND; brown, fine grained, moderately

sorted, with 5% caliche, soft.
50-

SAND; silty, brown, caliche nodules,

caliche 5%.
55-

SB-31-3 SS SAND; brown, fine grained, well sorted
decrease in caliche, blow counts; 33/6",

60- 40/6", 57/6", 90/6".

-ehole Uj was grouted from 59 1/2 ft(TD) to the surface with 7]____ bags of Type I neat
,en t.

*ST - Shelby tube; SS - split-spoon; G = grab
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RADIAN Loz of Drilling Operations
CORPORATION Deep Soil Boring #SB-4A

Location Landfill #4 Borehole A Project Cannon AFB - Phase II Stage I
Log Recorded by D. Richmann Beginning 8 February 1985 and en
Type Drill Rig and Operator Mobile B-61 8 February 1985 of drilling operation
Hollow-Stem Auger - Winnek. Inc. Sampling Interval (Estimated) 5 (ft)

Type of
Depth Graphic Core Sample Sample Lithologic Description
(ft) Log Interval/ID Taken *

0- SB-4A-I ST TOPSOIL; brown, fine to medium, loamy sand;
S-..' moderately sorted.

5- . ..... SB-4A-2 ST CALICHE; pinkish tan, fine, poorly sorted

sand with abundant well-cemented white cal-
* "'" "careous nodules.

10- , G CALTCHE; pinkish tan, poorly sorted sand with
20% well-cemented, white calcareous nodules.

15 G CALICHE; pinkish tan, fine to medium
• moderately sorted sand with 25% well-

cemented white calcareous nodules.
20- G CALICHE; light pink, very fine sand,

. . moderately sorted with minor well-
cemented white calcareous nodules.

25- * G CALICHE; same as above.

30- G CALICHE; same as above.

35- . . * * G SANDSTONE; light pink, with calcareous
nodules; fine to medium, angular to sub-

rounded sand; moderately sorted, very hard.
40- ' G CALICHE; pinkish tan, fine sand, moderately

sorted with minor well-cemented white cal-

careous nodules.
45- ...

G CALICHE; same as above

50- . *4.

G CALICHE; same as above.* aaoe*
55-

G SAND; transitional from caliche. pinkish tan

fine to med. grained, subrounded, mod. well
60- sorted with minor white calcareous nodules.

SB-4A-3 ST SAND; tan, medium grained, subrounded, well
sorted, unconsolidated.

Borehole SB-4A was grouted from 63 ft (TD) to the surface using 7.5 bags of Portland
Type I neat cement.

*ST = Shelby tube; SS - split-spoon; G = grab
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RADIAN Log of Drilling Operations
CORPORATION Deep Soil Boring #SB-4B

Location Landfill #4 Borehole B Project Cannon AFB - Phase II Stage I
Log Recorded by D. Richmann Beginning 8 February 1985 and end
Type Drill Rig and Operator Mobile B-61 8 February 1985 of drilling operation
Hollow-Stem Auzer - Winnek. Inc. Sampling Interval (Estimated) 5 (ft)

Type of
Depth Graphic Core Sample Sample Lithologic Description
(ft) Log Interval/ID Taken*

0-
SB-4B-1 ST TOPSOIL; red-brown, medium loamy sand,

' -" moderately sorted.

, A.. SB-4B-2 ST CALICHE; pinkish tan, fine calcite
*... "cemented sand, friable with abundant

10- * . calcite veins.
G SAND; pinkish tan, medium grained, well

sorted, weakly cemented, with hard
15- well-cemented white nodules.

. .G SAND; brown, medium grained, moderately

sorted with abundant friable to well
20- cemented calcareous nodules.

*: >"' G CALICHE; pinkish-tan, fine, moderately
, °,., sorted sand with 25% white calcareous

25- * 
° ". nodules.

G CALICHE; light pink, very fine, well

sorted sand with 20% well-cemented,
30- white calcareous nodules.

CALICHE; light gray, very fine sand to
- ,silt, well sorted, calcareous, very

35- 4*q soft.
G CALICHE; pinkish tan, fine, moderately

sorted sand with 20% white calcareous
40- nodules.

G CALICHE; similar to above wiLh more
abundant calcareous nodules.

45- .. ,n,

50* 0'

55 .
G CALICHE; same as above-no recovery.., .. *

60-

Borehole SB-4B was grouted from 5.5 ft (TD) to the surface using 7.5 bags of Portland
Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G = grab.
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RADIAN Log of Drillinz Operations
CORPORATION Deep Soil Boring #SB-4C

Location Landfill #4 Borehole C Project Cannon AFB - Phase II Stage I
Log Recorded by D. Richmann Beginning 9 February 1985 and en(
Type Drill Rig and Operator Mobile B-61 9 February 1985 of drilling operation
Hollow-Stem Auger - Winnek, Inc. Sampling Interval (Estimated) 5 (ft)

Type of
Depth Graphic Core Sample Sample Lithologic Description
(ft) Log Interval/ID Taken*

0-
SB-4C-l ST TOPSOIL; dark red-brown, medium, sandy

loam with minor caliche pore-fill.

:.::::: SB-4C-2 ST CALICHE; light pink, fine sand, well
cemented with calcite.

10- , G
G CALICHE; pinkish tan, fine sand,

. .moderately sorted, subrounded, abundant

15- cement and minor calcareous nodules.

G CALICHE; pink, fine-very fine, sorted,sand w/abundant calcite cement, minor

20- :" .. " °  well-cemented white calcareous nodules.
*G. CALICHE; light pink, very fine sand w/

a .abundant calcite cement and minor

25- white calcareous nodules.
- ,G CALICHE; similar to above; slightly
....V •darker colored.

30- .'. .: V
V - *o G CALICHE; same as above.

35- VP• P
G CALICHE; simular to above, with some white,
G " ° hard siliceous nodules

40- &

G CALICHE; similar to above, lighter pink
colored.

45- G4.4&. G CALICHE; similar to above, but with minor
V,." "°' calcareous nodules.

50- ST SAND; tan, medium, moderately sorted
quartz sand, unconsolidated.

SB-4C-3

55-

Borehole SB-4C was grouted from 54 ft (TD) to the surface using 8 bags of Portland
Type I neat cement.

*ST - Shelby tube; SS = split-spoon; G = grab.
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__do

RADIAN Loz of Drillinz Operations

CORPORATION Deep Soil Boring #SB-4D

Location Landfill #4 Borehole D Project Cannon AFB - Phase II Stage I
Log Recorded by D. Richmann Beginning 11 February 1985 and end
Type Drill Rig and Operator Mobile B-61 11 February 1985 of drilling operation
Hollow-Stem Auger - Winnek, Inc. Sampling Interval (Estimated) 5 (ft)

Type of
Depth Graphic Core Sample Sample Lithologic Description
(ft) Log Interval/ID Taken*

" SB-4D-1 ST TOPSOIL; red-brown, poorly sorted loamy

sand with caliche pore fill.

4,'o, - G CALICHE; (from 3'-4.5') is recent

deposit.
10- "

G FILL; (from 4.5'-12.5') construction
and/or domestic type waste (wood,

15.D2 paper, metal scrap) mixed with soil.
SB-4D-2 ST SAND; red-brown, medium, moderately

A , sorted sand, weakly consolidated.

20-
G CALICHE; pinkish-tan fine sand with

abundant calcite cement.
25-

SB-4D-3 ST SAND; red-brown, medium sand, mostly
- "., unconsolidated with minor calcareous

30- nodules.

G CALICHE; light pink fine sand, well
,,.,, , * cemented; hard.

35- a-,,.
,G CALICHE; pink-tan, fine sand, moderately

sorted, weakly consolidated, minor
40- calcareous nodules.

G CALICHE; same as above.

45- ,, ST SAND; tan, fine to medium sand with
minor nodules; unconsolidated to

I::' ... SB-4D-4 weakly cemented in patches.
50-

Borehole SB-4D was grouted from A2 ft (TD) to the surface using -- bags of Portland
Type I neat cement.

*ST = Shelby tuby; SS - split-spoon; G - grab.

Note: This borehole was placed into the landfill trench.
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RADIAN Log of Drillinn Operations
CORPORATION Deep Soil Boring #SB-4E

Location Landfill #4 Borehole E Project Cannon AFB - Phase II Stage I
Log Recorded by D. Richmann Beginning 11 February 1985 and enc
Type Drill Rig and Operator Mobile B-61 11 February 1985 of drilling operation
Hollow-Stem Auner - Winnek. Inc. Sampling Interval (Estimated) 5 (ft)

Type of
Depth Graphic Core Sample Sample Lithologic Description
(ft) Log Interval/ID Taken*

.SB-4E- ST TOPSOIL; red-brown, medium loamy sand

with minor calcite fill.
5-

...:.: B-4E-2 ST CALICHE; pinkish-tan, fine sand with
abundant calcite veins, above light

10- pink caliche zone.

G SAND; tan, fine to medium, moderately
sorted sand with minor calcareous

15- nodules.
G SAND; weakly cemented sand, similar to

above.

20-

G CALICHE; light pink, fine sand; well
cemented, partially silicified, very

25- hard.
G CALICHE; tan, poorly-sorted sand; well sorted

silt; weakly cemented and with
30- .w .: numerous calcite veins.

. .. G CALICHE; light pink, very fine sand with
. •abundant calcite cement and some white

35- *: * cemented nodules; very soft.
.. ..... G CALICHE; as above, interlayered with

4 44-o* hard, partially silicified zones.
40-

*•G CALICHE; similar to above with fewer
• °' •cemented nodules.

45- *4

G CALICHE; same as above.

50-
. SB-4E-3 ST SAND; tan, medium moderately sorted

. quartz sand, unconsolidated.55 - -. :-.-...

Borehole SB-4Ewas grouted from 5A ft (TD) to the surface using a- bags of Portland
Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.
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RADIAN Lo2 of Drillina Operations
CORPORATION Deep Soil Boring #SB-4F

Location Landfill #4 Borehole F Project Cannon AFB - Phase II Stage I
Log Recorded by D. Richmann Beginning 9 February 1985 and end
Type Drill Rig and Operator Mobile B-61 9 February 1985 of drilling operation
Hollow-Stem Auger - Winnek. Inc. Sampling Interval (Estimated) 5 (ft)

Type of
Depth Graphic Core Sample Sample Lithologic Description
(ft) Log Interval/ID Taken*

0-
SB-4F-l ST TOPSOIL; red-brown, medium loamy sand;

moderately sorted.5- 44

~. SB-4F-2 ST CALICHE; pinkish-tan, fine to medium
sand, moderately sorted, friable with

10- .4.' abundant well cemented nodules.
4. G CALICHE; tan, fine to very fine sand
* 'with abundant calcite cement, well

15- sorted/rounded, soft and very friable.
G CALICHE; same as above.

- CALICHE; similar to above but with 10%

large (up to 3 cm) well cemented white
25- G subangular calcareous nodules.

G CALICHE; same as above.

30-
G CALICHE; similar to above; slightly

lighter colored.
35-

G CALICHE; same as above.

40-
*. 'G CALICHE; light pink, very fine, well-

sorted sand w/abundant calcite cement
45- minor white cemented nodules.

G CALICHE; same as above.

50- * V.t ::. G SAND; transitional from caliche; pinkish

.•tan, fine to medium grained, subrounded,
55- * moderately sorted, calcrete nodules.

SB-4F-3 SS SAND; tan, fine to medium, moderately
sorted quartz sand, unconsolidated.

60-

Borehole SB-4F was grouted from 60.5 ft (TD) to the surface using i bags of Portland
Type I neat cement.

*ST = Shelby tube; SS - split-spoon; G - grab.
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RADIAN Log of Drillinz Operations
CORPORATION Deep Soil Boring #SB-4G

Location Landfill #4 Borehole G Project Cannon AFB - Phase II Stage I
Log Recorded by D. Richmann Beginning 10 February 1985 and enc
Type Drill Rig and Operator Mobile B-61 10 February 1985 of drilling operatio,.
Hollow-Stem Auzer - Winnek, Inc. Sampling Interval (Estimated) 5 (ft)

Type of
Depth Graphic Core Sample Sample Lithologic Description
(ft) Log Interval/ID Taken*

.S
SB-4G-l ST TOPSOIL; red-brown, medium loamy sand

with minor fines.
5-

SB-4G-2 ST CALICHE; pink, fine sand with calcite
0:. ! ~ cement; friable.

10- :
G SAND; orange-brown, unconsolidated

sand; fine-grained, well sorted with
15- ...... trace small nodules in caliche.

G SAND; same as above.

20-
G CALICHE; light pink, fine to very fine,

.' *4 i  moderately sorted w/abundant calcareous
25- cement and 20% calcareous nodules.G CALICHE; same as above.

30-
G CALICHE; same as above.

35-

G CALICHE; similar to above, but with no

large calcareous nodules.
40-

G CALICHE; similar to above, but w/very
hard, partially silicified fragments.

45-
G CALICHE; as above, but with fewer

cemented nodules.
50- SB-4G-3 ST SAND; tan, fine to medium, well sorted

quartz sand; unconsolidated.

55-

Borehole SB-4G was grouted from 53 ft (TD) to the surface using j bags of Portland
Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.
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Los of Drilling Operations Page 1 of 6
Monitor Well #A

ocation Cannon AFB. Site 5 Landfill No. 5 Project Cannon AFB-Phase II Sta2e I
Log Recorded by T.K. Walters Beginning 4 Jan. 1985 and end
Type Drill Rig and Operator Failing 1500 7 Jan. 985 of drilling operation

Airlmud rotary - Winnek.Inc.-B Holland Sampling Interval (Estimated)5I(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken Lithologic Description

0-
G TOPSOIL; red-brown, fair amount organic

matter, caliche contact, 4'.
5- ...

G CALICHE; light tan with buff silt.

10-
G SILT;sandy light brown, with white

caliche clasts.
15-

G SILT; interbedded with caliche, some fine
sand 22-25'.

.)0-

G SILT; sandy with hard white caliche
interbedded.

25-
G SILT; sandy with hard white caliche

interbedded.
30-

G SAND; silty with caliche buff brown.

35-
a 4 G CALICHE; hard, white, nodular with buff-

brown silty sand.
40- GN i , h r cet

G SAND; silty, light brown, cemented with
calcite, caliche nodules in lower portion.45-

G SILT; sandy, unconsolidated, poorly sorted,
fine-medium grained with black lithic

50- fragments.
G SAND; silty, fine-medium grained,

unconsolidated, angular, with caliche
55- fragments.

G SAND; dark brown, poorly cemented, poorly

sorted, with clear quartz (angular).
60-

( itor Well . was grouted from _= ft to the surface with 8 yds.3 of Portland
),e I neat cement.

ST = Shelby tube; SS - split-spoon; G - grab.
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Los of Drillin2 Operations Pge 2 of 6
Monitor Well #A

Location Cannon AFB. Site 5 Landfill No. 5 Project Cannon APB-Phase II Staze I
Log Recorded by T.K. Walters Beginning 4 Jan. 1985 and end
Type Drill Rig and Operator Failing 1500 7 Jan 1985 of drilling operation

Air/mud rotary - Winnek.Inc.-B Holland Sampling Interval (Estimated)__I(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken Lithologic Description

60-G CALICHE; buff white and silt, extremely hard,

6 4..2' sand, cemented, medium grained.
65-

G SAND; red-brown, unconsolidated, fine-medium

grained, poorly sorted.
70-

SAND; light brown, unconsolidated, fine-
medium, sorted, coarser than above.

75- G SAND; tan-brown, unconsolidated, medium

grained, quartzose, coarser than above
80- unit, subrounded grains.

SAMD; fine-medium grained, poorly sorted,
unconsolidated with 6' calcite cemented

85- layer.
SAND; fine-medium grained, poorly sorted,

increase in calcite cement.

90-
G SAND; fine-medium grained, poorly sorted,

coarser than above, calcite cement about
95- 10%.

G SAND; medium grained, moderately sorted,

quartzose, grains sub-rounded,

100- decrease in calcite.
G SAND; fine-medium poorly sorted, semi-

consolidated, calcite cement 50%, coarser
105- than above.

G SAND; medium-coarse grained, unconsolidated
subangular grains.

110-
G SAND; same as above.

115
G SAND; same as above.

120-

Monitor Well -A. was grouted from 32.5_ ft to the surface with 8 yds. 3 of Portland
Type I neat cement.

ST - Shelby tube; SS - split-spoon; G - grab.
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Lo of Drillins Onerations Page 3 of 6
Monitor Well #A

Location Cannon AFB. Site 5 Landfill No. 5 Project Cannon AFB-Phase II Stage I
Log Recorded by T.K. Walters Beginning 4 Jan. 1985 and end
Type Drill Rig and Operator Failin2 1500 7 Jan. 1985 of drilling operation

Air/mud rotary - Winnek.Inc.-B Holland Sampling Interval (Estimated)5I(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken Lithologic Description

120-
G SAND; fine-medium grained, unconsolidated,

well sorted, subrounded, quartzose.

125-

G SAND; fine-grained, well sorted,
unconsolidated, subrounded, with

130- 5% caliche.
G SAND; fine-medium grained, well sorted,

unconsolidated, subrounded, 5%
135- -aliche nodules.

SAND; fine grained, very well sorted,unconsolidated, subrounded, 5%

0- lithic fragments.

G SILT; fine, well sorted, much finer than
above unit, unconsolidated.

145-
G SILT; fine grained, very well sorted,

quartzose, with 5% lithic fragments,
150- subrounded.

G SAND; fine grained, very well sorted,

subrounded, quartzose, clear, 5%
155- lithics, drilling slightly slower.

G SAND; fine grained, silty, with 90% clear
quartz, subrounded, 10% lithics.

160-
G SAND; silty, fine grained, moderately well

sorted, subrounded, quartzose.
165-

G SAND; fine-medium grained, slightly
cemented with calcite, caliche

170- nodules 10%.
G SAND; loosely consolidated, by calcite,

fine-medium grained, moderately
175- sorted, caliche 10%.

G SAND; slightly cemented, by calcite, and
caliche nodules (25%), sand is fine-

180- medium, subrounded.

itor Well -A was grouted from ft to the surface with 8 yds. 3 of Portland

.jpe I neat cement.

ST - Shelby tube; SS - split-spoon; G - grab.
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Lo2 of Drillin Operations Page 4 of 6
Monitor Well #A

Location C~nnnn AFB. Site 5 Landfill No. 5 Project Cannon AFB-Phase II Stage I
Log Recorded by T.K. Walters Beginning 4 Jan. 1985 and end
Type Drill Rig and Operator Failin2 1500 7 Jan, 1985 of drilling operation

Air/mud rotary - Winnek.Inc.-B Holland Sampling Interval (Estimated)_5(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken Lithologic Description

180-

G SAND; slightly cemented, fine-medium
grained, calcite 50%.

185-
G SAND; silty, brown, poorly sorted,

slightly cemented, fine-medium
190- grained.

G SAND; unconsolidated, fine-medium grained,
subrounded, poorly sorted, 10%

195- lithics.
G SAND; coarse, and pea gravel, angular,

with reworked clay and silt (Cretaceous),
200- unconsolidated, lithics-clay 30%.

G SAND; tan, fine-medium grained, poorly
sorted, angular, with 10% lithic

205- fragments.
SAND; tan, fine-medium grained, subangular,
with abundant iron staining on quartz

210- grains, lithics 5%, unconsolidated.

G SAND; tan, medium-coarse, subangular, with
reworked shale and silt, poorly sorted,

215- unconsolidated.

SAND; olive-brown, 50% green-brown silt
and shale, angular quartz, fine-

220- medium grained, poorly sorted.
G SAND AND SHALE; olive brown, sand medium

grained, shale green-brown, with red
225- clay clasts.

G GRAVEL; unconsolidated, with shale, silt,

lithic fragments, unsorted conglomerate.
230-

G SAND AND GRAVEL; sand cemented, by calcite,
gravel angular, loosely consolidated.

235-

G SAND; with minor gravel, sand fine-medium

grained, loosely cemented, poorly sorted.
240-

Monitor Well .. was grouted from = ft to the surface with 8 yds.3 of Portlan
Type I neat cement.

ST - Shelby tube; SS - split-spoon; G - grab.
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Log of Drilline Operations Page 5 of 6
Monitor Well #A

Location Cannon AFB. Site 5 Landfill No. 5 Project Cannon AFB-Phase II Staze I
Log Recorded by T.K. Walters Beginning 4 Jan. 1985 and end
Type Drill Rig and Operator Failing 1500 7 Jan. 1985 of drilling operation

Air/mud rotary - Winnek.Inc.-B Holland Sampling Interval (Estimated)_I(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken Lithologic Description

240-
G SAND; tan, medium-coarse grained, with

152 gravel, (may be coming in from
245- gravel zone above).

G SAND; tan, fine-medium grained, poorly
sorted, with calcite matrix,

250- slightly silty, 10% lithics.
G SAND; brown, fine-coarse, unconsolidated,angular, with 15% lithics also

255- angular, clay matrix 20%.
G SAND; brown, fine grained, with calcite

cement, unconsolidated, poorly sorted with.1- coarse sand-size lithic fragments 10%.
G SAND; brown, fine-medium grained, loosely

consolidated with calcite cement, coarse
265- lithics 20%, angular.G SAND; brown, 95% quartz, fine-medium grained,

absence of coarse lithic fragments ,"beach
270- sand" texture.

G SAND; brown, 95% quartz, rounded, medium
grained, well sorted, lithics also rounded

275- and sorted.
G SAND; brown, medium grained, subrounded, same

as above unit with 10% lithics.280-
G SAND; brown, medium-coarse, subangular,

poorly sorted, unconsolidated, lithics 10-
285- 15% subangular, out of "clean sand."

G SAND; tan, fine-medium grained, moderately

well sorted, subrounded, calcite 10%,
290- lithics 10%.

G SAND; tan, fire-medium, well sorted,
subrounded ,"clean" with 10% lithics,

295- also fine-medium grained.
G SAND; tan, fine-medium grained, well

sorted, rounded with 10% black lithic
300- fragments, no matrix.

,.,nitor Well A was grouted from _= ft to the surface with . yds. 3 of Portland
Type I neat cement.

ST - Shelby tube; SS - split-spoon; G - grab.
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L02 of Drillin2 Overations Page 6 of 6
Monitor Well #A

Location Cannon AFB. Site 5 Landfill No. 5 Project Cannon AFB-Phase II Stage I
Log Recorded by T.K. Walters Beginning 4 Jan. 1985 and end
Type Drill Rig and Operator Failing 1500 7 Jan, 1985 of drilling operation

Air/mud rotary - Winnek.Inc.-B Holland Sampling Interval (Estimated)-5(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken Lithologic Description

300-
G SAND; tan to brown, fine-medium grained,

poorly sorted, with 10% coarse
305- sand fragments, subrounded.

G SAND; brown, fine-coarse, poorly sorted,

with 15% lithics, also coarse,
310- subrounded, unconsolidated.

G SAND; with gravel, olive brown, sand is
fine-medium grained, poorly sorted,

315- subrounded, gravel coarse.
G SAND; fine-coarse, slightly cemented to

larger lithic fragments, sand is
320- subrounded.

G SAND; tan, fine-medium grained, loosely
cemented, subrounded, calcite 10%.

325-
G SAND; sand and gravel conglomerate, cementedby calcite, coarse texture, w/grey shale

330- and reworked red silt, well indurated.

G SAND; cemented, with 10% gravel, buff-brown,
iron stained, conglomerate, calcite

335- matrix, lithics (red plagioclase, volcanics)
G SAND; medium-coarse, loosely consolidated,

lithics 25%, coarse grained, out of
340- confining zone at 339'.G SAND; fine-coarse, unconsolidated, with sub-

angular quartz 342-343' sand and gravel
345- conglomerate; 343-345' sand unconsolidated.

G SAND; loosely consolidated, fine-medium grain,
moderately sorted, subrounded lithics 5-15%,

350- water changed to dark brown at 350'.
G SAND; fine-mediun. grained, poorly sorted,

subrounded with 10% lithic clasts.

3SAND; medium grained, loosely consolidated

0 subangular, subrounded with 10% lithic
360- fragments.wa G SAND; fine-coarse, poorly sorted, angular,

with 30% lithic fragments.
365-
Monitor Well _A, was grouted from 3 ft to the surface with 8 yds.3 of Portland
Type I neat cement.

ST - Shelby tube; SS = split-spoon; G = grab.

E--42
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Lo2 of Drillint Operations Page 1 of 6
Monitor Well #B

-ocation Site 5B Landfill No. 5 Project Cannon AFB-Phase II Staee I
Log Recorded by T.K. Walters/W. Boettner Beginning 25 November 1984 and end
Type Drill Rig and Operator Failing 1500 30 Nov. 1984 of drilling operation
Air/mud Rotary-Winnek. Inc.-B Holland Sampling Interval (Estimated)5(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken * Lithologic Description

0-

G TOPSOIL; dark brown, loamy fine sand slightly
moist caliche at 4.5'.

5-
G CALICHE; extremely hard, white, sharp upper

contact increase in sand 9-10'.
10-

G SILT; sandy,pink,poorly sorted, slightly
moist, calcarceous.

15-
G SILT; buff cemented by calcite, hard,

slightly sandy.
20-

G SILT; buff-brown, cemented with calcite.

25-
G SAND; red-brown, fine grain, moderately

sorted, slightly consolidated.
30-

G SAND; silty, buff-brown, fine-medium, well
sorted, subangular, calcite cement.

35-
G SILT; very fine with calcite matrix,

unconsolidated, well sorted.
40-

G SAND; fine-medium grained, oxidized with
6" caliche stringers.

45-

G SILT; sandy buff, well sorted,
unconsolidated.

50-
G SILT; sandy, cemented, with hard 6" layers

of caliche.
55-

G SAND; silty, brown, grading to red

oxidized sand, medium grained, moderately
60- sorted.

itor Well ..B was grouted from 344 ft to the surface with 7 yds.3 of Portland
?e I neat cement.

ST - Shelby tube; SS - split-spoon; G - grab.

E-43



Log of Drilling Operations Page 2 of 6
Monitor Well #B

Location Site 5B Landfill No. 5 Project Cannon AFB-Phase II Stage I

Log Recorded by T.K. Walters/W. Boettner Beginning 25 November 1985 and end

Type Drill Rig and Operator Failing 1500 30 Nov. 1985 of drilling operation

Air/mud Rotary-Winnek. Inc.-B Holland Sampling Interval (Estimated)_5(ft)

Type of

Depth Graphic Core Sample Sample

(ft) Log Interval/ID Taken* Lithologic Description

60-----
60.. G CALICHE; buff-white,and silt, extremely hard,

2' sand, cemented, medium grained.

65-
G SAND;red-brown, unconsolidated, fine-

medium grained, poorly sorted.
70- "... .

70.G SAND: light brown, unconsolidated,

:::. ::=:=.:= moderately sorted, coarser than above.

75-. .....
G SAND; light brown, unconsolidated,moderately

80" sorted, coarser than above.
80- *''

G SAND; tan-brown, unconsolidated, medium

grained, quartzose, coarser than above

85- unit, sub-rounded grains.
G SAND; fine-medium grained, poorly sorted,

-' unconsolidated with 6" calcite cemented

90- layer.
SAND; fine-medium grained, increase in

calcite cement.

95-
G SAND; fine-medium grained, poorly sorted,

coarser than above, calcite cement about

100- 10%.
G SAND; medium grained, moderately sorted,

quartzose, grains sub-rounded, decrease

105" 'in calcite.
G SAND; fine-medium, poorly sorted, semi-

consolidated, calcite cement 50%, coarser

110- than above.
G SAND; medium-coarse grained, unconsolidated

subangular grains.

115-
G SAND; same as above.

120-
G SAND; same as above.

Monitor Well . was grouted from 1 ft to the surface with .7._ yds.3 of Portland

Type I neat cement.

ST a Shelby tube; 88 - split-spoon; G - grab.

E-44
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Log of Drillin2 Oerations Page 3 of 6
Monitor Well #B

Location Site 5B Landfill No. 5 Project Cannon AFB-Phase II Stage I
Log Recorded by T.K. Walters/W. Boettner Beginning 25 November 1984 and end
Type Drill Rig and Operator Failing 1500 Nov. 30 1984 of drilling operation
Air/mud Rotary-Winnek. Inc.-B Holland Sampling Interval (Estimated)5.(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken * Lithologic Description

120- *G CALICHE; medium-coarse, cemented with

calcite moderately sorted, subangular.
125-

G SAND; same as above.

130-
G SAND; brown, fine-medium grained, poorly

sorted, cemented, 10% lithic fragments.
135

G SAND; same as above.

G SAND; slightly cemented, fine-medium grain,

calcite 25%.
145-

G SAND; medium grained, moderately sorted,

with 10% lithic fragments.
150-

G SAND; silty, fine-medium grained with 10%
clay.

155-
G SAND; fine-medium grained, well sorted,

decrease in clay.
160-

G SAND; medium grained, angular, poorly

sorted.
165-

G SAND; brown, fine-medium grained, slightlycemented.

170-
G SAND; fine-medium grained, moderately sorted,

subrounded, lithics 10%.

175-
G SAND; buff-brown, fine-medium grained,

slightly cemented with calcite, calcite

180- nodules 10-15%.

itor Well _B= was grouted from J44 ft to the surface with 7 yds.3 of Portland

.ype I neat cement.

ST - Shelby tube; SS - split-spoon; G - grab.

E-45



Log of Drilling ODerations Page 4 of 6
Monitor Well fB

Location _ivp 5R Landfill Na.5 Project Cannon AFB-Phase II Sta2e I
Log Recorded by T.K. Walters/W. Boettner Beginning 25 November 1984 and end
Type Drill Rig and Operator Failing 1500 30 Nov. 1984 of drilling operation
Air/mud Rotary-Winnek. Inc.-B Rolland Sampling Interval (Estimated)5(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

180-
G SAND; fine-medium grained, moderately

sorted, subrounded, unconsolidated.

185-
G SAND; red-brown, extremely hard, cemented,

silt light brown clasts.

190-
G CLAY; silty, much finer than above, poor

plasticity, dark brown.
195-

G SAND AND GRAVEL; coarse, cemented, poorly

sorted, lightly calcareous, subangular,
200- lithic 25Z.

G GRAVEL; pebble size, angular, unconsolidated

chert fragments, and other lithics 35%.
205-

G GRAVEL; cobble size, high energy, angular-
subrounded, slightly cemented by calcite,

210- loosely consolidated, with lithic fragments.
G SAND; coarse grain with fine silty clay

matrix, poorly sorted.
215-

G SAND AND GRAVEL; poorly sorted, uncon-
solidated, subrounded, chert fragments,

220- dull grey.
G SAND; with minor gravel, silty brown, poorly

sorted, unconsolidated-semi cemented.
225-

G SAND; medium-coarse grain unconsolidated,

poorly sorted.
230-

G SAND; medium-coarse grain, unconsolidated,

light brown, fairly well sorted.
235-

G SAND; light brown, medium-coarse grain,

subrounded, moderately sorted, slightly
240- calcareous.

Monitor Well .. _ was grouted from _4_4_ ft to the surface with 7 yds. 3 of Portland
Type I neat cement.

ST - Shelby tube; SS - split-spoon; G = grab.

E-46



Lo2 of Drilling ODerations Page 5 of 6
Monitor Well #B

Location Site 5B Landfill No. 5 Project Cannon AFB-Phase II Stage I
Log Recorded by T.K. Walters/W. Boettner Beginning 25 November 1984 and end
Type Drill Rig and Operator Failing 1500 30 Nov. 1985 of drilling operation
Air/mud Rotary-Winnek. Inc.-B Holland Sampling Interval (Estimated)5.(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

240- . ... G SAND; silty with clay matrix, calcite

nodules 30%, much more clay than

245- above unit.
SAND; tan-brown, fine-medium grain,
moderately well sorted, subangular,

250- quartzose.
G SAND; same as above.

255-
G SAND; buff, cemented with calcite, silty,

fine grain, poorly sorted, semi-
^60- consolidated.

G SAND; light-brown, fine-medium grain, poorly
sorted, angular, with calcite nodules,

265- clay stringers.
G SAND; brown, fine-medium grain, uncon-

solidated with clay stringers.

270-
G SAND; medium-coarse grain, moderately sorted,

quartzose, sub-rounded.
275-

G SAND; same as above unit.

280- 20- G SAND; medium grained, subangular, moderately

sorted.
285- G SAND; medium grain, subangular quartz,

moderately sorted.
290- G SAND; fine grained, with clay matrix,

quartzose, subangular.

295-
G SAND; fine-coarse, poorly sorted, unconsoli-

dated, subangular.
300-

titor Well _Awas grouted from 344_ ft to the surface with .. yds.3 of Portland
jpe I neat cement.

ST - Shelby tube; S9 - split-spoon; G - grab.

E-47



Log of Drillin2 Oerations Page 6 of 6
Monitor Well fB

Location Site 5B Landfill No.5 Project Cannon AFB-Phase II Sta e I
Log Recorded by T.K. Walters/W. Boettner Beginning 25 November 1984 and end
Type Drill Rig and Operator Failing 1500 30 Nov. 1985 of drilling operation
Air/mud Rotary-Winnek. Inc.-B Holland Sampling Interval (Estimated) 5(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

300-
G SAND; fine-mediumcemented, brown, drilling

slow, bit skating occasionally.
305-

G SAND; fine-medium,mostly quartz,
plagioclase and shale.

310-
G SAND; medium grained with minor lithic

fragments.
315-

G SAND; same as above unit.

320-
.G SAND; same as above unit.

325-
G SAND; pebbles and chips of larger angular

gravel, hard drilling.

330-
G SAND AND SILT; minor gravel, caliche

(calcrete?).
335-

G SAND; with gravel, calcrete cement,
resembling caliche, no water.

340-
G SAND AND GRAVEL; angular, hard drilling.

345- U-0
G SAND; 'ith gravel, drilling much faster.

350-
G GRAVEL; hard cemented, quartzose, with

olivine, lithic fragments, shale and
355- some calcite matrix

G GRAVEL; hard, cemented, same as above unit.

360-
G GRAVEL; hard cemented, same as above unit.

365-
Monitor Well . was grouted from .4 ft to the surface with _7_ yds.3 of Portland
Type I neat cement.

ST - Shelby tube; SS - split-spoon; G - grab.

E-48



Log of Drilling Onerations Page 1 of 6
Monitor Well #C

Location Site 5. Landfill No. 5. Cannon AFB Project Cannon AFB-Phase II Stage I
Log Recorded by T.K. Walters Beginning 9 Jan. 1985 and end
Type Drill Rig and Operator Failing 1500 10 Jan, 1985 of drilling operation
Air/Mud Rotary Riz-Winnek.Inc.-B Holland Sampling Interval (Estimated)..(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0-

SG TOPSOIL; dark red, loam.

5-. .
- , G CALICHE; hard, contact at 6'.

10- ......
G CALICHE; with silt, buff - slightly

V cemented.
15-

G SILT; buff, with caliche, silt is
cemented, hard chert streak 18'-19'.

20-
G SILT; brown, slight consolidated,

caliche nodules.
25-

G SILT; buff, fine grained cemented with
calcite, chert pebbles 5%.

30-
G SILT; buff white, slightly cemented with

clay, caliche nodules 5%.
35-

G SILT; with caliche, cemented, fine
grained.

40-
G SILT; sandy, brown with clay, 10% caliche,

loosely consolidated.
45-

G SILT; sandy, light brown, loosely
consolidated.

G SAND; silty, poorly sorted, cemented by

calcite, caliche nodules present.
55-

G SAND; silty, with caliche nodules, sand
portion poorly sorted, quartzose.

60-

Monitor Well C was grouted from 3AL_ ft to the surface with 7 1/2 yds. 3 of Portland
Type I neat cement.

*ST = Shelby tube; SS - split-spoon; G - grab.

E-49



Loa of Drilling Operations Page 2 of 6
Monitor Well #C

Location site 5. Landfill No. 5. Cannon AFB Project Cannon AFB-Phase II Staae I
Log Recorded by T.K. Walters Beginning 9 Jan. 1985 and end
Type Drill Rig and Operator Failing 1500 10 Jan. 1985 of drilling operation
Air/Mud Rotary Riz-Winnek.Inc.-B Holland Sampling Interval (Estimated)5_(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

60-
G SAND; fine, medium grained, poorly

sorted, consolidated with caliche.
70-

G SAND; silty brown, consolidated, fairly
well sorted, cemented with caliche.

75-

G SAND; brown, consolidated, poorly
sorted, cemented by calcite.

80-
G SAND; Brown, semi-consolidated, poorly

sorted cemented by calcite.
85-

G SAND; silty, brown, poorly sorted, loosely
loosely consolidated fine to medium

90- grained.
G SILT; sandy, brown, unconsolidated,

angular grains, poorly sorted.
95-

G SAND; loosely cemented, poorly sorted,
fine-medium grained, with fine medium

100- cemented zones.
G SAND; unconsolidated fine-medium

grained, poorly sorted with caliche

105- "float", lithics 10%.
10 SAND; fine grained, buff white, hard

cemented with calcite.
110-

G SAND; fine medium grained, cemented,
quartzose, clear, poorly sorted with

115- calcite matrix.
G SAND; fine - medium grained cemented,

poorly sorted, lithics 15%, clear,
120- quartzose, angular, calcite matrix.

Monitor Well .. =was grouted from 14 ft to the surface with 7 112 yds. 3 of Portland

Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.

E-50



Loa of Drillin Operations Page 3 of 6
Monitor Well #C

Location Rite 5. Landfill No. 5. Cannon AFB Project Cannon AFB-Phase II Staee I

Log Recorded by T.K. Walters Beginning 9 Jan. 1985 and end
Type Drill Rig and Operator Failing 1500 10 Jan, 1985 of drilling operation
Air/Mud Rotary Ri2-Winnek.Inc.-B Holland Sampling Interval (Estimated)5_(ft)

Type of

Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

120- G SAND; fine grained, unconsolidated,

well-sorted.
125- G SAND; fine - medium grained, loosely

consolidated, poorly sorted.

130-
G SAND; fine - medium grained, poorly

sorted, clear quartz, angular.
135- G SAND; medium grained, moderately sorted,

............ .......
cemented, grains cemented by calcite.

140-

G SAND; silty, fine - medium grained,
poorly sorted cemented.

145-

G SAND; fine grained, well sorted,

unconsolidated.

150-
G SAND; brown, cemented with calcite,

lithics 15%, quartz, subrounded,
155- moderately sorted.

G SAND; brown, cemented with calcite,

quartz grains well sorted,

160- subrounded.
G SAND; silty, loosely consolidated,

poorly sorted with 10% lithics.
165-

G SAND; silty, loosely consolidated,

poorly sorted with 10% lithics.

170-
G SAND; silty, poorly sorted, loosely

consolidated.

175-
G SAND; silty, fine-medium grained,

cemented by calcite, moderately

180- sorted, subrounded quartz.

4onitor Well .. was grouted from 3.4_4 ft(TD) to the surface with 7.1. yds.3 of
Portland Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.

E-51



Log of Drill in Operations Page 4 of 6
Monitor Well

Location Ritp So LAndfill No. 5. Cannon AFB Project Cannon AFB-Phase II State I
Log Recorded by T.K. Walters Beginning 9 Jan. 1985 and end
Type Drill Rig and Operator Failing 1500 10 Jan. 1985 of drilling operation
Air/Mud Rotary Rig-Winnek.Inc.-B Holland Sampling Interval (Estimated)5_(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

180-
G SAND; silty, fine grained, cemented,

similar to above unit.
185-

G SAND; silty, fine-medium, unconsolidated.

190-
G SAND; fine-medium grained, silty,

unconsolidated, poorly sorted.
195- .*

G SAND; similar to above unit.

200-
G SILT; brown, unconsolidated, little sand,

sand, quartz, unconsolidated,
205- poorly sorted.

G SILT; brown, unconsolidated, poorly

cemented.
210-

G SILT; brown with caliche clasts, and
10% sand, fine, moderately well

215- sorted, subrounded.
G CLAY; green, with red oxidized sand

clasts and fragments of grey clay
220- and silt also.

G CLAY; silty, green, with medium grained
sand, angular, lithics 10%.

225-
G SAND; coarse, with minor gravel, poorly

sorted angular, lithics 30%.
230-

G GRAVEL; sandy with caliche nodules,

unconsolidated, poorly sorted.
235-

G SILT; buff-white, with white clay

clasts, fine grained, well sorted,
240- unconsolidated.

Monitor Well . was grouted from 3. ft to the surface with 7 1/2 yds. 3 of
Portland Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.
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Log of Drillin2 Operations Page 5 of 6
Monitor Well #C

Location Site 5. Landfill No. 5. Cannon AFB Project Cannon AFB-Phase II Sta e I
Log Recorded by T.K. Walters Beginning 9 Jan. 1985 and end
Type Drill Rig and Operator Failing 10 Jan. 1985 of drilling operation
Air/Mud Rotary Ri2-Winnek.Inc.-B Holland Sampling Interval (Estimated)5_(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

240-
G SILT; sandy, brown, poorly sorted,

2unconsolidated fine grained.
245-

G SAND; silty brown, poorly sorted,
unconsolidated, with caliche

250- nodules.
G SAND; medium grained, cemented, well

sorted.
255-

G SAND; buff-white, consolidated, fine

medium grained, moderately well

260- sorted, with 1OZ lithics.
G SAND; white, loosely consolidated, fine-

medium sorted, subrounded.
265-

G SILT; sandy, brown, loosely consolidated
fine-medium, grained, poorly sorted,

270- with caliche nodules.
G SAND; medium-coarse grained, angular,

unconsolidated poorly sorted, with
275- 15Z black lithics.

G SILT; red-brown, fine, unconsolidated

slightly cemented, with minor sand.
280-

G SAND; red-brown, silty, poorly sorted,
unconsolidated, sand, angular,

285- clear.
G SAND; coarse, with minor gravel,

unconsolidated, poorly sorted,
290- angular.

G SAND; silty, fine-coarse, red-brown, un-
consolidated, poorly sorted, sub-

295- angular, 10% lithics.
G SAND; medium-coarse, with red-brown silty

zones, loosely consolidated, 10%
300- lithics.

Monitor Well C was grouted from .U ft to the surface with L12 yds.3 of

Portland Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.

E-5 3
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Log of Drilin2 Operations Page 6 of 6
Monitor Well IC

Location Site 5- Landfill No,. 5. Cannon AFB Project Cannon AFB-Phase II Stage I

Log Recorded by T.K. Walters Beginning 9 Jan. 1985 and end

Type Drill Rig and Operator Failing 1500 10 Jan. 1985 of drilling operation

Air/Mud Rotary Rig-Winnek.Inc.-B Holland Sampling Interval (Estimated)._(ft)

Type of

Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken Lithologic Description

300-
G SAND; silty, cemented, poorly sorted,

fine-medium grained, subangular.
305-

G SAND; hard cemented, medium-coarse, lst
hard streak 3051-306', cut at 306',

310- clay matrix.
G SAND; medium-very coarse, unconsolidated,

poorly sorted, 30% lithics, angular

315- no matrix.
G SAND; unconsolidated, fine-coarse,

angular with 30% lithics, some

320- calcite matrix.
G SAND; medium-coarse, unconsolidated,

with 30% lithics, subangular,
325- gravel 10%.

G SAND/GRAVEL; loosely cemented, with red
silt, also hard, drilling fast, color

330- olive-brown.
G SAND; medium-coarse, unconsolidated,

subangular, with 30% lithics, silt
335- 20%, color olive brown.

G SAND; oxidized, highly weathered, with
cemented grains, hard, fine-coarse,

340- angular lithics.
G SAND; fine-coarse, and red silt,

mottled with green clay clasts,
345- reworked red beds, very hard 332'345'.

G SAND; cemented, confining, conglomerate,
extremely hard, out of hard zone 349'.

350-
G. .SAND; coarse, with gravel, unconsolid-

ated with clay stringers grey and

355- red.
G SAND; medium-coarse, unconsolidated,

poorly sorted, with 20% clay, brown,

360- hard cemented streak 6".
G SAND; hard, cemented, poorly sorted,

angular very slow drilling.

362-

Monitor Well _.,_was grouted from 3_44 ft to the surface using 7 1/2 yds.
3 of

Portland Type I neat cement.
*ST a Shelby tube; SS - split-spoon; G - grab.

E-54
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Log of Drillin Onerations Page 1 of 6

Monitor Well #D

Location Cannon AFB. Site 5 Landfill No. 5 Project Cannon APB-Phase II Staee I

Log Recorded by T.K. Walters Beginning 10 December 1984 and end

Type Drill Rig and Operator Failing 1500 16 Dec. 1984 of drilling operation

Air/mud rotarv-Winnek.Inc.-B Holland Sampling Interval (Estimated)_.I(ft)

Type of

Depth Graphic Core Sample Sample

(ft) Log Interval/ID Taken* Lithologic Description

0-
G TOPSOIL; red, clayey with roots and organic

" *"' matter.

G CALICHE; 4' with clayey silt, light grey.

10-
S:.,, G CALICHE; with silty sand.

15- .G CALICHE; with silt, some fine sand (white

nodules 19').

20- . - G CALICHE; extremely hard, silty, interbedded

• 4 -with fine s,nd.

25-
G CALICHE; with sand, caliche nodules extremely

Shard, sand is cemented.
30-"

U *,,,, G CALICHE; with fine sand, caliche 8OZ,

sand 20Z.

35-

G SAND; red-brown, cemented, medium-grained,

oxidized, with bone grey chert and caliche

40- fragments.
: I G CALICHE; with chert, buff grey, with minor

sand, medium grained.

45-
G SAND; buff grey, cemented, fine-medium

grained, moderate-well sorted, grading to

50- light tan clayey sand, cemented.

G SAND; light grey, extremely well sorted,

cemented, hard.
55-

G SAND; bone white, cemented, interbeddedwith red-brown, cemented sand.

60-

.onitor Well n was grouted from 31_ ft to the surface with _.yds.
3 of Portland

Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.

E-55



Log of Drilling Operations Page 2 of 6
Monitor Well #D

Location Crnnnnn APB. Rite 5 Landfill No. 5 Project Cannon AFB-Phase II Stave I
Log Recorded by T.K. Walters Beginning 10 Dec. 1984 and end
Type Drill Rig and Operator Failing 1500 16 Dec. 1984 of drilling operation
Air/mud rotary-Winnek.Inc.-B Holland Sampling Interval (Estimated)5I(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

60-
G SAND; cemented, fine-medium grained,

extremely well sorted, buff white.
65-

G SAND; light brown, poorly sorted, loosely
consolidated, fine-medium grained, subang-

70- ular, friable, red volcanic fragments.
G SAND; brown, poorly sorted, uncemented,

fine to medium grained, subangular,
75- 10% clay.

G SAND; quartzose, fine-medium grain, well-

sorted with 10% red lithic fragments, no80- clay or calcite cement.
G SAND; same as above, slightly finer

grained.
85-

G SAND; brown, fine-medium grained, very well

well sorted, subrounded quartz, clear.
90-

90 SAND; brown, fine-medium grain, poorly

sorted, lithics 10%, quartz well-rounded.
95-

G SAND; brown, medium grained, moderately
sorted, quartzose, subrounded, quartz

100- (blue-clear), 10% volcanic fragments.
G SAND; brown, fine-medium, well sorted,

finer than above unit.
105-

G SAND; quartzose, brown, fine-medium
grain, caliche stringer 1' thick.

110-
G SAND; brown, fine-medium grained slightly

cemented, trace of calcite cement.
115-

G SAND; buff-white, fine grain, cemented
with calcite, moderately sorted, hard.

120-

Monitor Well D was grouted from 3.1_ ft to the surface with 5 yds.3 of
Portland Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.

E-56



Log of Drilling Oerations Page 3 of 6
Monitor Well #D

Location Cannon AFB. Site 5 Landfill No. 5 Project Cannon AFB-Phase II Staee I
Log Recorded by T.K. Walters Beginning I0 December 1984 and end
Type Drill Rig and Operator Failing 1500 16 Dec. 1984 of drilling operation
kir/mud rotarv-Winnek.Inc.-B Holland Sampling Interval (Estimated).I(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

120-
G SAND; brown, unconsolidated, fine-medium

grained, quartzose.
125-

G SAND; Fine-medium, quartzose, well sorted,
subrounded.

130-
G SAND; brown, fine-medium quartzose

subrounded, unconsolidated.
135-

G SAND; brown, medium grain, well sorted,subangular, quartz 90%.

140-
G CLAY; silty, with sand, fine.

145-
G SAND; silty, fine grained, well sorted

with caliche nodules (from above).

150-

G SAND; silty, fine, well sorted, subrounded,
quartz 90%.

155-
G SAND; silty, fine grained, well sorted,

quartzose.
160-

G SILT; sandy, fine grained, quartzose,

well sorted.
165-

G SAND; brown, fine grained, very well sorted,
yell-rounded.

170-

G SAND; brown, medium grained, veil sorted.

175-
G SAND; brown, medium grained, very well

sorted with 10% black lithic fragments.180- ~

-onitor Well .nwas grouted from 3.U_ ft to the surface with .5._ yds.3 of
Portland Type I neat cement.

*ST a Shelby tube; SS - split-spoon; G - grab.

E-57
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Lo of Drilling Operations Page 4 of 6
Monitor Well #D

Location ..nnnn AFB. Sirs 5 Landfill No. 5 Project Cannon AFB-Phase II Stage I

Log Recorded by TK. Walters Beginning 10 December 1984 and end

Type Drill Rig and Operator Failing 1500 - of drilling operation

Air/mud rotarv-Winnek.Inc.-B Holland Sampling Interval (Estimated)_.5(ft)

Type of

Depth Graphic Core Sample Sample

(ft) Log Interval/ID Taken* Lithologic Description

180-
G SAND; silty, brown, fine-medium grained,

well sorted, subrounded.

185-
G SAND; brown, silty, very fine grained, well

sorted, unconsolidated, finer than above.

190-
G SAND; brown, medium grained, moderately

sorted, coarser than above unit, quartz,
195- . subangular, clear, 10% lithics.

G SAND; brown, poorly sorted, fine to medium

grained, 10% lithic fragments.

200-
G SAND; brown, fine-medium grained, very

little clay, 10% lithic fragments, black.

205-
G SAND; brown, unconsolidated, silty, fine-

medium grained. with caliche layer at

210- . 205'-206'.
G CLAY; yellow regolith, with iron stained

clasts.

215- G SAND; fine-coarse, poorly sorted, with 25%
red and black lithics, unconsolidated

220- gravel 18%.
220G SAND; fine-medium grained, poorly sorted,

finer than above unit, unconsolidated,

225 subrounded sand and gravel.
G SAND; coarse, with 25% gravel, sand is

poorly sorted, subangular, quartz is

230- clear and yellow.

G SAND AND GRAVEL: buff-brown, cemented

poorly with talcite, gravel 10%.

235-
G SAND; buff-brown, fine-medium grained,

poorly cemented, calcite matrix,

240- lithics, 5% gravel.

Monitor Well J._was grouted from 3.U_ ft to the surface with ._5 yds. 3 of

Portland Type I neat cement.

*ST = Shelby tube; SS - split-spoon; G - grab.

E-58



Log of Drilling 0nerations Page 5 of 6
Monitor Well #D

Location CAnnn AFB. Site 5 Landfill No. 5 Project Cannon AFB-Phase II Staae I
Log Recorded by T.K. Walters Beginning 10 December 1984 and end
Type Drill Rig and Operator Egiling 1500 16 Dec. 1984 of drilling operation
Air/mud rotarv-Winnek.Inc.-B Holland Sampling Interval (Estimated)5I(ft)

Type of

Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

240- G SAND; buff-brown, cemented, fine-medium

grained, poorly sorted.
245-

G SAND; brown, unconsolidated, medium
grained, quartzose.

250-
G SAND; coarse, unconsolidated, poorly

sorted, angular, with 15% lithics,
255- calcite cement.

G SAND; brown, unconsolidated, poorly
sorted, angular with 10% lithics,

160- calcite cement.
G SAND; fine-medium grained, poorly sorted,

subangular, unconsolidated.
265-

G SAND; brown, medium grained, very well
sorted, quartz 95%, clear, rounded.

270-
G SAND; brown, fine-medium grained,

moderately sorted, 15% lithics.
275 G SAND; unconsolidated, well sorted, 85%

quartz, rounded.

280-
G SAND; fine-medium grained, unconsolidated,

moderately well sorted, quartz 85%.
285-

G SAND; brown, medium grained, moderately
well sorted, 20% lithic fragments.

290-
G SAND; brown, fine-medium grained, poorly

sorted, unconsolidated, subrounded,

295- 20% lithics, caliche clasts 5-10%.
G SAND; brown, well sorted, medium grained,

less dirty than unit above, hard

300- streak at 299'.

nitor Well D. was grouted from .. 13 ft to the surface with 5 yds. 3 of
o.rtland Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.

E-59
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Lo2 of Drillin2 Operations Page 6 of 6
Monitor Well #D

Location Cannon AFB. SiP 5 Landfill No. 5 Project Cannon AFB-Phase II Stage I

Log Recorded by T.K. Walters Beginning 10 December 1984 and end

Type Drill Rig and Operator Failing 1500 16 Dec. 1984 of drilling operation
Air/mud rotgry-Winnek.Inc.-B Holland Sampling Interval (Estimated)._(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

300-
G SAND; medium-coarse, poorly sorted,

unconsolidated with 30% black lithic305- ..... fragments.
G SAND; brown, fine grained, well sorted.

310-
SAND; fine-medium grained, moderately well

sorted, rounded, with 10% lithics.

315- SAND; brown, coarse grain, poorly sorted,
subangular with 15% lithics.

320-
G SAND; brown, fine-medium grain, poorly

sorted, subrounded.
325- G SAND; dark brown, extremely hard zone at

329') cemented.

330-
G SAND; very hard sand, fine grain, out of

hard zone 333', in again 334'-335'
335-

G SAND; medium grain, 335-339' unconsolidated,
cemented sand 339-340', confining.

340-
G SAND; unconsolidated 340-342', fine-medium

hard streak 342-344, medium-coarse sand
345- with 15% lithic fragments.

G SAND; medium grained, fairly unconsolidated,
drilling faster than above.

350-
G SAND; same as above, medium grained,

moderately well sorted.
355-

G SAND; fine-medium grained, moderately well
sorted , unconsolidated, hard streak at

360- 359-360'.
G 360-361' out of cemented zone.

361-362' into cemented zone.

365- 8
G SAND; 362-365' unconsolidated, drilling

faster.

367 1/2--
G SAND: Same as above.

Monitor Well . was grouted from 33U ft to the surface with ..5 yds.3 of

Portland Type I neat cement.
*ST - Shelby tube; SS - split-spoon; G - grab. E-60



to2 of Drilling Oerations
Deep Soil Boring #SB-6A

Location Site 6 Fire Dept. Training Area #1 Project Cannon AFB-Phase II Stage I

Log Recorded by T.K. Walters Beginning 19 November 1984 and end

Type Drill Rig and Operator Mobile B-61 19 Nov. 1984 of drilling operation

Hollow-Stem Auger - Winnek, Inc. Sampling Interval (Estimated).(ft)

Type of
Depth Graphic Core Sample Sample

(ft) Log Interval/ID Taken* Lithologic Description

0-
S;-6A-1 ST TOPSOIL; dark brown, dry, with caliche, hard,

topsoil - caliche contact 4.7'.
5-

SB-6A-2 ST SUBSOIL; light brown, silty, grading down to
_"dark brown, silty soil and grey clay,

10- hard caliche 9'-10'.
G CALICHE; soft, moist, cherty zone iW'-12.5',

p . 4 A

...... caliche and silt 13'-15', out of chert

15- zone 13'.
G SILT; buff, with caliche (slightly moist).

20-
G SILT; buff-brown, with caliche clasts,

grading to hard caliche 22.5'-25'.

25-
G SILT; buff-brown, with calicte matrix, hard

caliche stringers 6" thick, grading to

30- brown sand.
G SILTY SAND; with calcite matrix, hard caliche

at 31' with chert clasts, 32'.
35-

G SILT; buff-white, with minor caliche.

40-
G SILT; buff-brown, with calcite matrix,

grading to silty sand.
45-

SB-6A-3 ST SAND; medium grained moderately sorted,

subrounded, unconsolidated.

lorehole A was grouted from 48 11i ft(TD) to the surface with _7__ bags of Portland
1pe I neat cement.

*ST = Shelby tube; SS - split-spoon; G - grab.

E-61
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Lo2 of Drillinz Operations
Deep Soil Boring #SB-6B

Location Site 6B Fire Trainina Area No. 1 Project Cannon AFB-Phase II Staze I
Log Recorded by T.K. Walters Beginning 20 November 1984 and end
Type Drill Rig and Operator Mobile B-61 20 Nov. 1984 of drilling operation
Hollow-Stem Auger - Winnek. Inc. Sampling Interval (Estimated)_. (ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0-
SB-6B-l ST TOPSOIL; dark brown, moist, with roots and

other organic matter,subsoil 1.5'-3.0',
5- 'buff-brown w/little organic matter.

54.i SB-6B-2 ST CALICHE; with buff-brown silt, well
44 indurated, friable, increase in % caliche

10- . with depth.
G. CALICHE; slightly moist, buff, silty, chert

15 nodules from 11.0'-15.0', l" diameter.
15-

G SAND; silty, buff brown, unconsolidated,

fairly well sorted.

20-
G SAND; fine-medium grained, silty, subrounded,

unconsolidated with calcite matrix.
25-

G SAND; fine-medium grained, brown,

unconsolidated, moderately sorted,

30- extremely fast drilling.
G SILT; buff, sandy with caliche nodules,

nodules occurred from 34.0'-36.0', well
--indurated.

G SAND; buff-brown, with calcite cement, fairly
... well sorted, loosely consolidated.

40-
G SAND; brown, fine-medium grained, poorly

sorted, unconsolidated, bottomed in sand,

45- at 47 1/2'.

SB-6B-3 ST SAND; similar to above unit.

50-

Borehole 6B was grouted from 47 112 ft(TD) to the surface with 8 bags of Portland
Type I neat cement.

*ST = Shelby tube; SS = split-spoon; G = grab.

E-62
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RADIAN Lo of Drilline Onerations
ORPORATION Deep Soil Boring #SB-7

Location Site 7 Fire Dppt-- Trainina Area #2 Project Cannon AFB-Phase II Stage I
Log Recorded by T.K. Walters Beginning 18 November 1984 and end
Type Drill Rig and Operator Mobile B-61 18 Nov. 1984 of drilling operation
Hollow-Stem Auger - Winnek. Inc. Sampling Interval (Estimated)5I(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken Lithologic Description

0-
SB-7-1 ST TOPSOIL; overlying hard caliche at 2.0, silty,

dark brown.
5-

SB-7-2 ST CALICHE; with silt, buff brown, moist, gummy,

calcite cement, poor plasticity.
10-

G SILT; buff-brown with silty clay 12.5'-14.0'
caliche stringers 14.0'-15.0'.

15-
G SILT; buff-brown, with silty clay 12.5'-14.0',

caliche stringers 19.0-20.0'.
20-

G CALICHE; hard, white with minor silt becoming

silty 23.0'-25.0', silt, poorly cemented,

25- white.
G SILT; with caliche, buff-brown, poorly

cemented, soft.
30-

G SILT; buff-brown, with caliche, cemented with

calcite, soft, fast drilling.
35-

G CALICHE; hard, coming out in 1" nodules,
drilling slow.

40-
G SILT; buff-brown, soft, unconsolidated, with

minor caliche 42.0'-45.0'.
45-

G SILT; sandy with hard caliche stringers 6"

thick, silt is oxidized, increase in sand
50- 47.0'-50.0'

SB-7-3 ST SAND; weathered, fine-medium grained, with
clay streaks.

55-

60-

Borehole SB-7 was grouted from 58.4 ft(TD) to the surface with 10 bags of Portland

Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.
E-6 3



RADIAN Lo2 of Drillin2 Operations
CORPORATION Deep Soil Boring #SB-8

Location Site 8 Fire Dept. Training Area #3 Project Cannon AFB-Phase II Sta2e I
Log Recorded by T.K. Walters Beginning 17 November 1984 and end
Type Drill Rig and Operator Mobile B-61 17 Nv. 1-94 of drilling operation
Holllow-Stem Auzer - Winnek. Inc. Sampling Interval (Estimated)_5(ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0-
SB-8-1 ST TOPSOIL; red-brown, silty, with buff silt and

caliche 2.5'-4.0' turning to hard white
5- caliche at 4.9'.

SB-8-2 ST SILT; soft, light brown, with interbedded

caliche stringers.
10-

G SILT; buff brown with white caliche nodules.

15-
G CALICHE; hard white, pebbly, coming out in

1" nodules.
20-

G CLAY; grey brown, silty, weathered with minor

caliche, silt stringers 17.5'-20.0'.
25-

G CALICHE; ;hite, weathered, with minor clay

becoming extremely hard from 29.0'-30.0'.
30-

G SILT; buff-brown, with 2" stringers of white
caliche, becoming more silty with depth.

35-
G SILT; fine-grained, buff brown, "powdery"

textures, calcite matrix.
40-

G SILT; buff-brown with 2" caliche nodules
throughout.

45-
CALICHE; hard, white, with sand in lower

5 . . .portion.
50-

G SAND; silty, unconsolidated, no cuttings
return.

55-
SB-8-3 ST SAND; fairly consolidated, moderately sorted,

subrounded, quartz 90%.
60-

Borehole .was grouted from 61.5 ft(TD) to the surface with l._ bags of Portland
Type I neat cement.

*ST = Shelby tube; SS = split-spoon; G = grab.

E-64



Log of Drillinx Operations
Deep Soil Boring #2A

Location Site 9A Fire Dept. Training Area #4 Project Cannon AFB-Phase II Stage I
Log Recorded by Boettner Beginning 16 January 1985 and end
Type Drill Rig and Operator Mobile B-61 16 Jan. 1985- of drilling operation
Hollow-Stem Auzer - Winnek. Inc. Sampling Interval (Estimated)5 (ft)

Type of

Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0-
G .SAND; brown, clayey, silty, fine to medium

changing to soft caliche at 4.2 feet.

SB9A-1 ST CALICHE; tan, fine grained sand, sparse
* -, : calcite gravels, soft.

10- * ...
.: : "SB9A-2 ST CALICHE; tan, fine to medium sand, subangular

.4..". to subround with abundant calcite

15- : cement.
.. G CALICHE; tan, fine to medium sand, subangular

4Vpp

to subround with abundant calcite
20- * cement.

'. *..G CALICHE; tan, fine sand, subround with
abundant calcite cement.

25-
"'*. G CALICHE; tan, fine sand, subangular to sub-

3: :. round with abundant calcite cement.
30- ."

- G CALICHE; tan, fine to very fine sand,

* -.- *subround to round with abundant
35- . calcite cement.

.... G CALICHE; tan/pink, fine to very fine sand,
" " ; subround with abundant calcite

40- c.:::. ..., cement.
G CALICHE; tan changing to red at 42', fine to

medium subangular to subrounded soft
45- -calcite cement matrix; rapid drill rate.

G SAND/CALICHE: alternating hard and soft
44 ~layers of fine sand and indurated calcite

50- cemented sand; very indurated below
45' - unable to push sample.

Borehole9A_ was grouted from 47.5 ft (TD) to the surface using... 8.. bags of Portland Type
I neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.

E-65
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Log of Drilling Overations
Deep Soil Boring #2k

Location Site 9B Fire Trainin2 Area 4 Project Cannon AFB-Phase I State I
Log Recorded by Boettner Beginning 17 January 1985 and end
Type Drill Rig and Operator MbilB6 1 Jan. 1985 of drilling operation
Hollow-Stem Auner - Winnek. Inc. Sampling Interval (Estimated)5 (ft)

Type of

Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0-
SB9B-l ST SAND; brown, clayey, silty, fine to medium

.changing to caliche at 4.5'.

r 10-,:!A'). SB9B-2 ST CALICHE; tan, fine to very fine, abundant

cliecement.10 " °

G_ CALICHE; tan, fine to very fine sand,
abundant calcite cement, slightly

15- *,4*indurated.

G CALICHE; tan, fine sand, subangular to
subround abundant calcite cement.

20-
G CALICHE; tan to white, fine to medium sand,

:4:. 4'" subangular to subround, abundant

25- calcite cement.
G CALICHE; tan/white, fine to medium sand,

subround to subangular, abundant
30- calcite cement.

G CALICHE; tan to white, fine to medium sand,

subround to subangular, abundant
35- calcite cement.

... ;.',G CALICHE; tan, fine to medium sand, subround,

soft with abundant calcite cement.
40-

G CALICHE; pink, fine sand, subangular to

-. ,°.:: SB9B-3 subround, less cemented with depth.45- .": .'-; ''''
........... ............

''.4.. * G SAND/CALICHE; alternating hard and soft
.............. .....

layers of fine sand and indurated calcite

50- ..:........... .. cemented sand; very indurated
below 47.5 feet - no sample recovered.

Borehole_2 B was grouted from 50 ft (TD) to the surface usin_4. bags of Portland Type I
neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.

E-66



E-53

RADIAN LoTg of Drilling Oneratious

CORPORATION Deep Soil Boring #11A

,cation Site 11A Engine Test Cell Project Cannon AFB-Phase II Stage I

-og Recorded by T.K. Walters Beginning January 14. 1985 and end
Type Drill Rig and Operator Mobile B-61 Jan 14. 1985 of drilling operation

Hollow-Stem Auger - Winnek. Inc* Sampling Interval (Estimated).5(ft)

Type of

Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0-
SB-IIA-I ST TOPSOIL; light brown intermixed with caliche

hard caliche from 1'-2', confining, silty
5- zone 2°-5'.

SB-I1A-2 ST SILT; with caliche, caliche nodules 1"
diameter, silt, buff brown, moist.

10-
ST SILT; buff-brown, moist with minor clay,

caliche nodules, 1/2" diameter.
15-

G SILT; sandy, fine-medium grained, with clay,
poor plasticity, moist.

G CALICHE; well indurated, with interbedded

caliche nodules, and sand (medium
.5- grained) slow drilling.

G CALICHE; wet, with silt, fairly indurated,
clay matrix, slow drilling, dry silt

30- 27 1/2'-30' (out of moist zone).
G SAND; cemented, well indurated, fine-medium

grained, poorly sorted, calcite cement,
35- no penetration.

40-

45-

50-

55-

60-

rehole 2l, was grouted from .. ft(TD) to the surface with .5 bags of Portland
pe I neat cement.

*ST - Shelby tube; SS - split-s-poon; G - grab
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RADIAN Los of Drilling O0erations
CORPORATION Deep Soil Boring #SB-I1B

Location Stip 11B Engine Test Cell Project Cannon AFE-Phase II Stage I
Log Recorded by Boett er Beginning 15 Jan 1985 and end
Type Drill Rig and Operator Mobil . 5 of drilling operation
Hollow-Stem Au-er-- Winnek. Inc. Sampling Interval (Estimated)5 (ft)

Type of

Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken * Lithologic Description

0-
G SILT/CLAY; tan, sandy, clay <10% caliche

at 4 feet.
5- .

SBIIB-I ST SILT/CALICHE; tan, sandy with poorly

developed nodular caliche.

SBIIB-2 ST CALICHE; tan sand, fine to very fine,
indurated with sparse calcareous gravels.

15- y
G CALICHE; tan sand, fine, rounded in a well

indurated matrix of calcium carbonate.
20-

G CALICHE; tan sand, fine, rounded in a
calcareous matrix.

25-
G CALICHE, tan sand, fine, well rounded

frosted quartz in an calcareous matrix.
30- ** 4

SG CALICHE; tan, sand well rounded frosted

5, quartz in an indurated calcareous matrix.
35- 9

G CALICHE; tan/pink sand, fine to very fine
well indurated.

40-
G CALICHE/SAND; tan/pink, fine, well rounded

sand, frosted, friable.

SB11-3 ST SAND; pink, fine, well rounded, frosted in

a loose calcareous matrix.
50-

55-

BoreholeJJ was grouted frot.. ft (TD) to the surface using... bags of Portland Type
neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab

E-68



RADIAN Log of Drilling Operations
CORPORATION Deep Soil Boring #1.5.

ocation-Site 15 AGE Drainage Ditch Project Cannon AFB-Phase II Staze I
-og Recorded by Boettner Beginning 27 Jan. 1985 and end
Type Drill Rig and Operator Mobile B-61 27 Jan, 1985 of drilling operation
Hollow-Stem Auter - Winnek. Inc. Sampling Interval (Estimated)5 (ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0-

TOPSOIL; red-brown, clayey, sandy loam with

SBI5A-l ST scattered pebbles changing to
5- caliche at 3.0'.

*44o44 G CALICHE; tan, fine grained sand with abundant
* . 'a calcite cement, soft moist.

10- --. ,..* SBI5A-2 ST CALICHE; tan, fine to medium sand, subround
": :' * to round with abundant calcite cement;

" color change to gray at 14'.

15- :W :G CALICHE; gray, fine sand, subround to round
with abundant calcite cement, soft, very

* friable.
20-

G CALICHE; gray to tan, fine sand, subround
with abundant calcite cement-very

25- " .... indurated.
G CALICHE; gray/tan, fine sand, subround to

30- 4 ,.y. round with abundant calcite cement,

30- " ":.'indurated.
G CALICHE; tan, fine sand, subround with

--. abundant calcite cement, alternating
35- .-a" hard/soft layers.

-.. . G CALICHE; rose, fine to medium,subround, sand

...... with abundant calcite cement, highly

40- ... indurated.
G CALICHE; pink/tan, fine sand with abundant

...4. 'calcite cement, highly indurated.
45- 4" .

'"'" __G CALICHE; gray/white fine to medium sand with
calcite cement becoming softer witl,

50- depth.
SBI5A-3 ST SAND; reddish, fine to medium, subround with

calcite cement overgrowth, on grains.

55-

"orehole kj5 was grouted frouj.J._ ft (TD) to the surface using_]_ bags of Portland
1pe I neat cement.

*ST = Shelby tube; SS = svlit-spoon; G - grab
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RADIAN Lo& of Drilling Operations
CORPORATION Deep Soil Boring #1a

Location Site ISR AGE Drainage Ditch Project Cannon AFB-Phase II Stage I
Log Recorded by Boettner Beginning 28 Jan 1985 and end
Type Drill Rig and Operator MileB-6, 28 Jan 19.5 of drilling operation
lollow-Stem Au2er - Winnek. Inc. Sampling Interval (Estimated)5 (ft)

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken * Lithologic Description

0-
G TOPSOIL; red-brown, fine to medium clayey

... sand changing to caliche at 4'; sand
5- ... with abundant calcite cement.

SB15B-l ST CALICHE; pink, fine to medium sand, with
9 %abundant calcite cement.

10- .. SBl5B-2 ST CALICHE; pink/tan, fine sand subround withG abundant calcite cement.

15-
G CALICHE; pink/tan, fine sand subround to

round with abundant calcite cement,
20- 9 indurated.

G CALICHE; tan, fine sand subround to round
with abundant calcite cement,

25- a" indurated.
G CALICHE; tan, fine sand, subround to round

-':-'a .*with abundant calcite cement, color change
30- '. to gray at 28' increasing softness w/depth.

G CALICHE; gray, fine sand, subround with abun-
35- dant calcite cement, alternating

layers of induration.
G CALICHE; gray/brown, clayey, fine sand with

40- abundant calcite cement, moist.
G CALICHE; brown, clayey, fine sand with abun-

dant calcite cement alternating
"G hard/soft layers.
4. * .G CALICHE; Brown/gray, fine sand with abundant

calcite cement, highly indurated
50- :..i:.=.-.:-.. altering to friable sand at 49'.

SB15B-3 ST SAND; gray/pink, fine to very fine.

55-

BoreholeJ,5 was grouted fro.5.j. ft (TD) to the surface usingJ- bags of Portland TyI
I neat cement.

*ST - Shelby tube; SS -plit-spoon; G = grab

E-70
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LoQ of Drilling Operations
Deep Soil Boring #17A

Location _q~reP_17A Ent nomo v Rinae Arpa Project Cannon AEB-Phase II Stage I
±,og Recorded by Boettner Beginning 27 Nov 1984 and end
Type Drill Rig and Operator Mobi 1. 2 of drilling operation
Hollow-Stem Au2er - Winnek. Inc. Sampling Interval (Estimated)5-(ft)

Type of

Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

______________________- -- ~---~- -------------. ~-~~-
0-. . ... SB17A-1 ST0 ' s'- SAND/SILT; tan to pink/brown fine to

SBI7A-2 ST medium grain, clay <5%, caliche at 4.5
5. feet.

SB17A-3 ST CALICHE/SAND; brown to tan medium grain
10-;*: with silt in a calcium carbonate matrix.

10_
G CALICHE; light tan, clay <5%, fine to

. medium grained sand.
15-

G CALICHE; light tan, fine to medium grained

. . sand in a CaCO3 matrix.
20- "

G CALICRE; light tan, fine to medium grained

sand in a CaCO3, Z;.'.'3 matrix.

25-
G CALICHE; light tan, fine to medium grained

, .a, sand in a CaC03 matrix.

30- .
G CALICHE; tan to white, fine to medium

grained sand with sparse nodular

35- calcareous gravels.
, CALICHE; tan to white, fine to medium

,. .::'"-' grained sand in a CaCO3 matrix.
40-

G CALICHE; tan to white, fine to medium
£ o,*... grained sand in a CaCO3 matrix.

45-
*... ~ G CALICHE; tan to white, fine to medium

,'- .'.:I grained sand in a CaCO_
4.."- gra.ne. .3 3,matrix,

50- * G-subangular to subrounded grains.
G CALICHE; tan, fine to medium grained sand

55 "with sparse nodular calcareous gravels.

5. SBI7A-4 ST SAND; tan, fine to medium grained, well
rounded, frosted quartz sand in a cal-

60- careous matrix.

BoreholeIA_ was grouted from_62,5_ ft (TD) to the surface using_.. bags of Portland Type
' neat cement.

*ST - Shelby tube; SS - split-spoon; G - grab.

E-71



Lo2 of Drilling O.erations
Deep Soil Boring #17B

Location _Sirp 17R FntaMnogy Rnse Arg_ Project Cannon AFB-Phase II Stake I
Log Recorded by Boettner Beginning 28 Noy 1284 and end
Type Drill Rig and Operator MobileB-6, 28 Noy 1984 of drilling operation
Hollow-Stem Auzer- Winnek. Inc. Sampling Interval (Estimated)5_(Q

Type of
Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken* Lithologic Description

0-
SB17B-1 ST SILT/SAND; tan to red brown, fine to very

fine grained with clay <50% caliche at
5- .'4.5 feet.

o SB17B-2 ST CALICHE; tan, fine to medium sand, sub-
angular to round in a calcareous matrix.

1O-
G CALICHE; tan, fine to medium grained sand

' in a calcareous matrix.15-
G CALICHE; tan to white, sand, fine to medium

grained sand in a calcareous matrix.
20-

G CALICHE; tan to white, nodular sand, fine,well rounded.

25- . ,4

G CALICHE; tan to white sand, fine to very
fine grained, well rounded in a

30- calcareous matrix.
G CALICHE; tan to white sand, fine to very

fine grained, well rounded in a35-. .. calcareous matrix.

:: :l G CALICHE; white to pink sand fine, well
40 * rounded in a calcareous matrix.40-

G CALICHE; white sand, fine, well rounded
in a calcareous matrix.

* . . *G CALICHE; white sand, fine grained, well
rounded in a calcareous matrix, sparse

50- gravels.
low. *G CALICHE; sandy, fine to very fine grained,

well rounded with sparse calcareous
55- gravels.

SBI7B-3 ST SAND; calcareous matrix - no sample
recovery because of consolidated nature

60- of material.

Boreholej.D_ was grouted fromAJ_ ft (TD) to the surface using 9 bags of Portland Type
neat cement.

*ST = Shelby tube; SS - split-spoon; G - grab.
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RADIAN Loy of Drilling Operations
CORPORATION Deep Soil Boring #17C

cation Site 17C Entomoloev Rinse Area Project Cannon AFB-Phase II Stage I
ig Recorded by T.K. Walters Beginning January 14. 1985 and end
Type Drill Rig and Operator Mobile B-61 Jan 14. 1985 of drilling operation
Hollow-Stem Auzer - Winnek. Inc. Sampling Interval (Estimated)_I(ft)

Type of

Depth Graphic Core Sample Sample
(ft) Log Interval/ID Taken * Lithologic Description

0-
SB-17C-1 ST TOPSOIL; unconsolidated, red-brown, 0-2' sub-

soil, unconsolidated red-brown, with minor

5- caliche.
G CALICHE; light brown, with minor silt, inter-

mixed, loosely consolidated, grading to

10- silty sand from 4 1/2'-10'.
SB-17C-2 ST SILT; buff-brown, sightly moist, sand, out of

caliche zone.
15-

G CALICHE; with silt, well indurated, buff-
brown, sandy, poorly sorted.

20-
G CALICHE; nodular, clasts 1"-2" diameter, with

loosely consolidated silt.
5--.

G SILT; brown, with 25% caliche nodules
throughout <1" diameter.

30-
G SAND; silty, dark brown, with 15% caliche,

nodules <1/2" diameter.
35-

G CALICHE; with fine grained silty sand (20%),

buff brown, unconsolidated, poorly sorted.

40-
G SILT; sandy, brown, unconsolidated, poorly

sorted, fine-medium grained.

G SAND; silty, unconsolidated, brown, poorly

sorted fine-medium, fast drilling.

50-
G SAND; silty, unconsolidated, poorly sorted,

fine-medium grained.

55-
SB-17C-3 ST SAND; silty, unconsolidated, poorly sorted,

(as above).

60-

rehole 17C was grouted from 51 ft(TD) to the surface with . bags of Portland cement.

pe I neat cement.

*ST = Shelby tube; SS - spilt-spoon; G - grab

E-73



RADIAN Loz of Drilling Operations

CORPORATION Deep Soil Boring #SB-19A

Location RqiplgA MOGAS qpill Project Cannon AFB-Phase II Stage I

Log Recorded by T.K. Walters Beginning 18 December 1984 and end

Type Drill Rig and Operator Mobile B-61 18 Nov. 1984 of drilling operation

Rollow-Stem Auger - Winnek. Inc. Sampling Interval (Estimated)_J(ft)

Type of

Depth Graphic Core Sample Sample

(ft) Log Interval/ID Taken* Lithologic Description

0-
SB-19A-1 G TOPSOIL; .red, with charcoal and other debris,

sharp contact with caliche at 5', ground

5- . disturbed.
,4-4 SB-19A-2 G CALICHE; silty buff-brown, white at upper

,,, contact, interbedded with silt from 8'-10'.10- %'-:
10-' CALICHE; buff, intermixed with silt, caliche

nodules I" diameter, poorly sorted,

15- possible ground disturbance.
G SILT; buff-brown, loosely consolidated,

grading to silty sand from 17'-20'.

20-
G SAND; silty, with hard caliche layer at 20',

caliche nodules throughout unit, 2" dia-
25- meter,silt, 10%.

2G CALICHE; in nodular form intermixed with silt,

2" diameter, well indurated.
30-

30-:G SAND; silty, brown, cemented with calcite,

loosely consolidated, several zones of

G."cemented calcite 6" thick.
G SAND; red-brown, oxidized, with 20% calcite

matrix.

40- .. ......

......... G SAND; fine-medium grained, unconsolidated,
extremely fast drilling at 47 1/2'.

45-
*.,, ,.. SB-19A-3 G CALICRE; in the form of "calcrete" and chert,

extremely hard, rig unable to penetrate.

50-

55-

60-

Borehole 1IA was grouted from 47 11Z ft(TD) to the surface with . bags of Portland

Type I neat cement.

*ST = Shelby tube; SS - split-spoon; G = grab.
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RADIAN Log of Drilling Onerations
I-ORPORATION Deep Soil Boring #19B

Location Site 19B MOGAS Spill Project Cannon AFB-Phase II Stage I
Log Recorded by T.K. Walters Beginning 19 December 1984 and end
Type Drill Rig and Operator Mobile B-61 19 Dec. 1984 of drilling operation

Hollow-Stem Aueer -Winnek. Inc. Sampling Interval (Estimated)L5(ft)

Type of

Depth Graphic Core Sample Sample

(ft) Log Interval/ID Taken Lithologic Description

SB-19B-I ST ROCK; and asphalt, debris from 0-11" topsoil,
red-brown, slightly discolored, with

"5-9B ST subsoil 3'-5'.
SB-19B-2 ST CALICHE; with minor silt, white, fairly soft

10- ,i.. o.moist, becoming granular from 9'-10'.
10- I-'.

" " .G CALICHE; extremely soft, moist, buff-white

• •slightly silty.
15- 44

.4.-G CALICHE; silty, buff-brown, dry,

unconsolidated.

20-
G CALICHE; hard, with chert nodules from 22-25';

* b -caliche coming out as nodules 2" diameter.

25-

,.G CALICHE; slightly cemented and silt, fairly
30- soft.

30- ..-.

44 . G CALICHE; silty, poorly cemented, loosely

consolidated.
35-l 4

G SILT; buff, cemented with clay, some chert
nodules I" diameter, increase in

40- calcite 37'-40'.
G SAND; dark brown, cemented, extremely hard,

out of zone 42.5" becoming unconsolidated.

45-
G SAND; silty, unconsolidated, poorly sorted,

uncemented.
50- G SAND; light red, unconsolidated with caliche

nodules 2" diameter, very well indurated.

55.-
Si-19B-3 ST SAND; loose, unconsolidated, no calicbe

present.
60-

Borehole 19B was grouted from 59 1/2 ft (TD) to the surface with 9 bags of Portland

Type I neat cement.

*ST - Shelby tube; SS - split-spoon; G = grab.
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APPENDIX F

Raw Field Data
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WATER LEVELS, CANNON AFB, MONITOR WELLS

Date Measuring
Well No. Depth to Water (ft) Measured Point Heights (ft)

Well A 262.75 1/10/85 2.35
262.75 1/23/85 2.35
262.50 4/4/85

Well B 265.84 12/10/84 2.80
265.65 12/11/84 2.80
265.66 1/8/85 2.80
265.80 4/4/85 2.80

Well C 265.80 1/23/85 2.96
267.29 4/4/85 2.96

Well D 265.20 1/23/85 2.67
264.39 4/4/85 2.67

FIRST ROUND WATER LEVEL MEASUREMENTS (4/4/85)

Measuring Water Level
Elevation of Water Level Elevation Point Elevation

Measuring Point Below Measuring Point Height (ft) Below MSL (ft)

Well A 4267.46 4004.96 2.35 4002.61
Well B 4266.04 4000.24 2.8 3997.44
Well C 4267.90 4000.61 2.96 3997.65
Well D 4265.90 4001.51 2.67 3998.84
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APPENDIX G
SAMPLING & ANALYTICAL PROCEDURES

o Field Investigation Quality Control Plan
o Quality Assurance/Quality Control Program for

Radian Analytical Services
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1.0 INTRODUCTION

Field investigations under the US Air Force Installation Restoration

Program generate a large number of soil, waste and/or water samples for

chemical analyses. The analytical results are then used to interpret the

impact of a waste site upon the local hydrogeologic system(s). Since each

analyses forms a foundation for interpretation, it is important that each

sample is representative of a particular situation.

A quality control (QC) plan provides a guideline through which field

samples can be obtained, preserved and controlled. This will ensure that the

integrity of the sample is maintained and that no contamination or cross

contamination will occur.

The remainder of this QC plan describes the general collection of

soil, waste and water samples. Additionally, methods of preservation,

shipping and administrative controls are discussed.

1.1 Analytical Parameters

The soil samples collected during the drilling of the shallow soil

borings were tested for the following analytical parameters:

o Oil and Grease

o Lead

o TOC

o Inorganic species including arsenic, barium, cadmium, chromium

(total) copper, iron, nickel, mercury, selenium, silver and

zinc.

Additionally, Site 17 samples were tested for pesticides and herbicides.
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The water samples collected from the monitor veils were analyzed for

the following:

Purixeable Ralocarbons. EPA Method 601 Purizeable Aromatics, EPA Method 602

Bromodichioromethane Benezene
Bromoform Chlorobenzene
Bromomethane 1 ,2-Dichlorobenzene
Carbon tetrachloride 1 ,3-Dichlorobenzene
Chlorobenzene 1 ,4-Dichlorobenzene
Chloroethane Ethylbenzene
2-Chloroethylvinyl ether Toluene
Chloroform
Chloromethane
Dibromochloromethane General Ions
l-2-Dichlorobenzene
1,3-Dichlorobenzene Calcium EPA Method 200.7
1,4-Dicblorobenzene Magnesium EPA Method 200.7
Dichlorodifluoromethane Sodium EPA Method 200.7
1,1-Dichloroethane Potassium EPA Method 200.7
1,2-Dichloroethane **Mdnganese EPA Method 200.7
1,1-Dichloroethene **Chloride EPA Method 325.2
trans-I ,2-Dicbloropropene Sulfate EPA Method 375.3
1,2-Dichloropropane Phosphate (Total) EPA Method 365.4
cis-l,3-Dichloropropene *Nitrate (As-N) EPA Method 353.1
trans-i ,3-Dichloropropene
Methylene chloride
1,1,2,2-Tetrachloroethane General Water Quality
Tetrachioroetiene
1,1 ,1-Trichloroethane **PH
1,1,2-Trichloroethane **Total Dissolved Solids
Trichloroethene Conductivity
Trichlorofluoromethane
Vinyl chloride ----------________

*Interim Primary Drinking Water
Standard Parameter (40 CFR 141)

**Secondary drinking water regula-
tion parameter (40 CFR 143)
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2.0 QUALITY CONTROL PROCEDURES FOR SOIL AND WASTE SAMPLING
AND ANALYSIS

Based upon the sampling scheme as discussed in the Statement of

Work, soil samples will be collected from the following areas:

TABLE 2.0

Location

Site 9, Fire Department Training Area No. 4
Site 15, AGE Drainage Ditch
Site 6, Fire Department Training Area No. 1
Site 11, Engine Test Cell Pit
Site 4, Landfill No. 4
Site 1, Landfill No. 1
Site 3, Landfill No. 3
Site 2, Landfill No. 2
Site 19, MOGAS Spill
Site 17, Entomology Rinse Area
Site 7, Fire Department Training Area 2
Site 8, Fire Department Training Area 3
Site 12, Storuaater Collection Point
Site 13, Sewage Lift Station Overflow
Site 16, Solvent Disposal Site

Analytical methods for the soil samples are summarized in Table 2-1. Field

collection procedures are described in Table 2-2. Quality control procedures

for sample collection and analysis are discussed below.

2.1 Collection of Soil Samples

Quality control procedures associated with soil sampling will be an

integral part of the sampling methodology. These procedures focus upon

G-5
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TABLE 2-1. ANALYTICAL METHODS AND DETECTION LIMITS
(FOR WATER UNLESS SHOWN)

Parameter Method Detection Limit

*Total Organic EPA 415.1 1000 ug/L (1000 ug/g

Carbon (TOC) sediment)

Purgeable: Halo- EPA 601
carbons and Aromatics and 602 **

Oil and Grease EPA 413.2 100 ug/L (100 ug/g,
(using IR) sediment)

Total Dissolved EPA 160.1 1000 ug/L

Solids (TDS)

Lead EPA 239.2 20 ug/L (2 ug/g,
sediments)

Chromium EPA 218.1 50 ug/L (5 ug/g,
sediment)

Mercury EPA 245.1 1 ug/L (0.1 ug/g,
and 245.5 sediment)
(soils)

Phenol EPA 420.1 1 ug/L (0 ug/g,
sediment)

pH

EP Toxicity EPA 7310

Ignitibility EPA 1010

Pesticides EPA 608
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TABLE 2-2. FIELD COLLECTION OF SAMPLES

Following guidance is provided field survey personnel to assist them in
collecting, preparing and preserving samples.

Soil Sample Collection

Soil samples will be placed in containers as described below:

Analysis Reauired Field Procedure

Purgeable halocarbons and Prepare a homogeneous soil
aromatics mixture and fill 4 each 40

ml VOA vials. (2 vials for
RAS, 2 vials for OEHL.)
Keep samples chilled to 40 C.

All other parameters Prepare a homogeneous soil
mixture and fill 2 each
l-quart glass jar (1 jar for
RAS, I for OEHL.) Note: One
jar provides RAS with suffi-
cient soil to perform any or
all requested analyses.
Keep samples chilled.

Water Sample Collection

Analysis Required Field Procedure

TOC and/or phenol Collect sufficient water and
fill 2 each 500 ml glass

jars. Add 2 ml (1 plastic
pipet full) of Sulfuric Acid
to each jar. (1 jar for
RAS, 1 for OEHL.) Keep
samples chilled to 4C.

Purgeable halocarbons and Collect sufficient water and
aromatics fill 4 each 40 ml VOA vials

to the top (no air bubbles
present). Cap and seal the

vials. No air bubbles
should be present. (2 vials

for RAS, 2 for OEHL.) Keep
samples chilled to 4C.
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Total dissolved solids Collect sufficient water and
fill 2 each 500 ml plastic
bottles nearly full of
water. No preservation
required. Cap bottles and
keep samples chilled to
4&/c, (I bottle for RAS, 1
for OEHL).

Lead, chromium and mercury Collect sufficient water and
fill 2 each 500 ml (1
plastic pipet full) of Nitric
Acid to each bottle (1
bottle for RAS, 1 for OEHL).
Keep samples chilled.

Oil and grease 
Collect sufficient water and
fill 2 each 1-quart glass
bottle nearly to the top.
Add 2 ml (1 plastic pipet
full) of Sulfuric Acid to
each bottle (1 bottle for
RAS, 1 for OEHL). Keep
samples chilled.
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RADIAN CHAIN OF CUSTODY RECORD

Field Sample No.

Company Sampled /Address

Sample Point Description

Stream Characteristics:
Temperature Flow -PH
Visual Observations IComments

Collector's Name DatelTime Sampled
Amount of Sample Collected

Sample Description
Store at: C Ambient 0 saC -100C C Other

2 Caution No more sample avaIlable C Retun unused portion of sample C Discard unused portions

Other Instructions - Special Handling - Hazards

Hazardous sample (see below) C Non-hazardous sample

Toxic 0 Skin irritant [ Flammable (FPc 400C)
Pyrophoric Li Lachrymator C Shock sensitive
Acidic 0 Biological 0 Carcinogenic - suspect
Caustic 0 Peroxide C Radioactive

- Other

Sample Allocation/Chain of Possession:
Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession
Organization Name
Received By Date Received Time
Transported By Lab Sample No.

Comments
"'clusive Dates of Possession_

Figure 2-1
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Figure 2-2. INFORMATION TO ACCOMPANY SAMPLES FORWARD TO OEEL

1. Installation name (base)

2. Purpose of sample (analyte)

3. Sample Number (on containers)

4. Source/location of sample

5. Contract Task Number and Title of Project

6. Method of collection (i.e., bailer, suction pump, airlift

pump, split spoon, etc.)

7. Volumes removed before sampling

8. Special conditions (use of surrogate standard, special

nonstandard preservation, etc.)
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ENVIRONMENTAL SAMPLING DATA ocS SEOL

SAILSE OCRC SAMPUL "&.LCTE2

S40PLIN SITE OELSCRIPTIC.

DATE COLLECTIOM SCOAN TI C0LLEC-104 acoos COLLLrTION UCTN00

(34 5. 5J0a9) GRAN ComPOSITC ____ Hum%

(Z. t Co.,ONA

SAAPLC CLLgT&9 (N~-C .,S 3SSGIfA I UR AO1,0. -

SASE SAMPLE "UNIONS HTL ID-

ANALYSES REQUESTED ( Maoms..0 f~k

GROUP A .. os 00900 R~'d s-.b O8 GROUP T
00610 01045 Resh vlw 1001 1B (

~Ct~ds.I 00625 U0927 -so.C.l 00"9 O a, carban ?.escoincj

OF0.1 Uo' lS.Lf.t. w I. ______________

001 190 .1 fit. 00740

6 II - S0 0 7 S . f a c ta n s - S I A S O b . . c O J A N J ( . . I: 0C. 1 n d

1050 93 39340 342-O1

I~~rd*ThD* 00720 Su10927 c7

so.. 202 GROUP A 930

a- I 3273CRUP0 Ti-edl.~. 0058 H ~I~somrs 39
3
4 0 1~bsmmcm

l~yaA~d.Totall 0720 ZIN 014092 (hl.., P 3s.2

-i GROUP C A Zj+_1lhS6...
0~ GRU G s4... 393901

4 102 IkS rwT 0040 Ho5' lEp d 40

Q L07 1l3a.d. 00970 1.~ 1N MIt-rE.M. ANAIT

Anemico 01002 ICoamD.d 000805 1 - osn P90 ,.,

9.,'2 Ca_____ 000__ _ 0 2.4,.1P-s,Lv.. 397601 ________

JOS.01022' Pflord. 00954 L , 1. ?tST 397401 F. os

ICadmo 010271 I~~ 71865 Ch I. .1'o
C.b..m 009161 ld., 00096 0--~i,.d C R-_

I C'em-ft VT 01037 I Fod.Vt..9i.(7rw,'
030 0 I T OCPTIT_

1 - f l L_______

A F ' 2752

Figure 2-3
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INSTRUCTIONS FOR COMPLETING AF FORM 2752,
ENVIRONMENTAL SAMPLING DATA

The purpose of this form is to record environmental and drinking water
sampling information. The form will be used for submitting environmental and
drinking water samples (except radiological samples) to the USAF Occupational
and Environmental Health Laboratory (USAF OEHL). Use AF Form 2753 for
radiological sampling data.

I. Identification Data. Plastic embossed cards for recording identification
data used in lieu of the following handwritten entries:

a. Sampling Site Identifier. Enter code for Sampling Site Identifier

(see page 3).

b. Base. Enter name of base where sample is collected.

c. Sampling Site Description. Enter name of sampling site.

2. Date Collection Began. Enter date sample collection began (e.g., if Jan.
14, 1981, enter 81/01/14).

3. Time Collection Began. Enter time (24-hour clock) sample collection
began.

4. Collection Method. Check whether sample was a grab sample or a composite

sample. If a composite sample, enter number of hours from beginning to
the completion of compositing.

5. Mail Reports To. Enter four-digit base code in small boxes (same code as
first four digits of environmental identifier if same base). Enter
mailing addresses where analysis results will be sent. Include unit
designation, office symbol, base, state, and ZIP code.

6. Sample Collected By. Enter name (last name only), grade and AFSC of
individual collecting sample.

7. Signature. Enter signature of individual collecting sample.

8. AUTOVON. Enter AUTOVON number of responsible individual who can answer

questions from the laboratory concerning the sample.

9. Reasons for Submission. Enter code (in the box to the right of shaded

"E") indicating reason for submitting sample.

10. Base Sample Number. Enter eight-digit coded base sample number for each
sample. See pages 4-5.

11. OEHL PID. Leave blank.
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12. Analysis Requested. Check the block to the left of the analyses desired.
For parameters not listed, enter parameter name and number in the blank
spaces provided under the appropriate preservation group. Continue in
the Comments Section if required.

13. On-Site Analyses. Enter results of any on-site analyses. For parameters
not listed, enter parameter name, number, value and unit in the blank
spaces provided.

14. Preserve a one liter (one quart) sample as shown in page 7 for each group
in which an analysis is requested.

15. Submit one copy of the completed form in a waterproof envelope with the
sample to USAF OEHL/SA, Building 140, Brooks AFB, TX 78235.

G
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ensuring the collection of representative samples which are free from external

contamination. Documentation and chain-of-custody procedures are also an

important part of the sample collection QC effort, which include the following

procedures:

o Split-spoon and hand-auger sampling will be used to obtain

representative samples from depth specific points, as opposed

to sample cuttings which may originate at different points and

be cross-contaminated. Analytical methods and detection

limits are shown in Table 2-1.

0 During the drilling, the on-site geologist will ensure that

cuttings coming to the surface on the auger flights are

accurately described. This will serve as a general log to be

confirmed by split-spoon samples.

o The split-spoon or band-auger sampler will be cleaned between

each sampling to prevent cross-contamination of the samples in

accordance with the safety plan.

o All soil and waste samples will be collected in duplicate so

that one can be analyzed by RAS and the other sent to OEHL.

o In addition to the number of samples collected for analyses,

the Radian hydrogeologist will also collect additional blind

duplicate samples for QA purposes.

" After sample collection, each sample will be logged into a

master sample logbook (bound, paginated, laboratory notebook)

which as a minimum indicates the date and time of sample

collection, sample type, and initials of the person who

collected the sample.
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o Soil samples will be chilled to 40C for preservation until

analyses.

o Chain-of-custody forms Figure 2-1 will be used to document all

Radian and USAF transfers of sample possession from initial

preparation of the sample container to final disposition of the

sample.

0 Samples shipped to OEHL require additional information which

must accompany each sample. Figure 2-2 shows a list of

information which could be provided on the sample label.

Figure 2-3 shows Air Force Form 2752 that also needs to

accompany the samples. Instructions for filling out AF Form

2752 are provided.

2.2 Analytical Oualitv Control for Soil Samples

In addition to the general sampling QC procedures described above,

specific QC procedures and criteria are associated with various analyses and

described below:

2.2.1 Metals

Heavy metals will be determined after acid extraction in accordance

with EPA methods. Determination for these metals will involve both

inductively coupled plasma emission spectrometry (ICPES) and atomic absorption

spectroscopy (AAS). The metals to be analyzed, the analytical method for each

metal, and EPA method references are presented in Table 2-1. Calibration and

QC procedures for metals analyses are discussed below. These procedures are

based upon EOA recommended procedures for the 200 Series Methods.

G-15
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2.2.2 Calibration

Calibration curves will be generated daily for each metal species

using a reagent blank and a minimum of three upscale concentrations. A

calibration curve will be considered acceptable if the correlation

coefficient, r, is >0.995. A new calibration curve will be generated after

analysis for no more than 20 samples. The new curve will be acceptable if it

meets the linearity criterion above, and if the slope agrees with that of the

previous curve within +10%.

3.0 QUALITY CONTROL PROCEDURES FOR GROUNDWATER SAMPLING AND ANALYSIS

During characterization of the Cannon AFB sites, monitoring well

drilling and development will be conducted in one phase. Groundwater samples

from the wells will be analyzed, at a minimum, for the constituents identified

above. Quality control procedures for sample collection and analysis are

described below.

3.1 Sampling Quality Control for Groundwater Samples

Quality control efforts associated with groundwater sampling are

primarily procedural quality control activities which are an integral part of

the monitoring well development and sampling methodology. These procedures

focus upon ensuring that the samples are representative of the specified depth

and as free as possible from external and/or cross-contamination. Examples of

the QC aspects of the groundwater sampling effort include the following:

o Initially, after completion, all wells will be pumped or

bail-developed in order to remove all fines within the well

and, to the extent possible, remove any drilling fluid, if

used, which may have penetrated the formation during the

drilling.

G-16
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o Groundwater levels will be measured to the nearest 0.01 foot

and recorded before any groundwater disturbances.

o All wells that are sampled will be evacuated with a dedicated

submersible pump until the pH and specific conductance of the

groundwater stabilizes or until three well volumes of water

have been displaced.

" Following evacuation, wells will be allowed to recover prior to

sampling.

" Samples must be transferred to sample jars with a minimum of

agitation and disturbance in order to prevent stripping

volatile organics from the water sample.

" All sampling equipment will be thoroughly steam cleaned and/or

replaced prior to the start of work and between wells.

o Up-gradient wells will be sampled first in order to minimize

possible transfer of any contaminants among the wells.

" A sufficient volume of groundwater will be collected so that

samples can be split with OEHL and a replicate of each retained

for Radian Analytical Services for confirmation of initial

analytical results or for subsequent detailed analyses.

o All samples will be chilled to 4*C during transportation and

storage.

o In addition to the number of samples collected for analyses,

the Radian hydrogeologist will also collect additional blind

duplicate samples for QA purposes.

G-17
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o Field blanks will be prepared at the start and completion of

the sampling operation and at several points during the course

of sampling.

3.2 Chain of Custody

Chain of custody documentation must accompany all samples. The

chain of custody records will contain, at a minimum, the following

information:

0 Time, date, and location of sampling, and name of person

performing sampling;

0 Number, depth, and type of sample;

0 Conditions encountered during well evacuation and water sample

collection;

o The signature of the responsible on-site hydrogeologist, and

the time and date he relinquished the samples to either the

field laboratory technician or the transporter who will deliver

samples to the analytical laboratory.

3.3 Analytical Ouality Control for Groundwater Samples

In addition to the general QC procedures described above, specific

QC procedures and criteria are associated with groundwater analyses. These

are described below.

3.4 Purgeable Aromatics

Purgeable aromatics in the groundwater samples will be determined by

a purged-cryotrap GC/PID method similar in some respects to EPA Method 602.
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RADIAN

Quality control procedures for this method are based on recommended procedures

for Method 602 analyses.

3.5 Acceptability Tests

Section 8.2 of Method 602 describes the procedures for demonstrating

ability to generate data of acceptable precision and accuracy. Briefly, this

involves quadruplicate analyses of reagent water spiked with a "quality

control check sample concentrate" and a "surrogate standard." Average percent

recoveries and standard deviations are then calculated for each compound and

compared to EPA values (Table 2, Method 602) to determine acceptability.

These data should be available for inspection, but the acceptability test need

not be repeated specifically for this project.
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THE SAMPLING SITE IDENTIFIER

1. All environmental monitoring and drinking water sampling sites must be
identified in a standardized manner. The sampling site identifier will
be used for local identification purposes and will be the primary
identifier for environmental data stored in a central Automatic Data
Processing (ADP) repository.

2. The sampling site identifier is nine alphanumeric characters made up of
the installation code, followed by the sampling site type code and the
sampling location number.

a. Installation Code. The four-digit number now used for the film
dosimetry program with a zero prefix (available from project monitor
or base bioenviromental engineer).

b. Sampling Site Type. A two-letter code to identify the source of the

sample (see para 5 of this attachment for the complete list).

c. Sample Location Number. A three-digit number assigned locally.

3. The code formed when the three eleuents are combined is unique for a
particular sampling point, if the sampling location is taken out of
service, destroyed or no longer used, the code will not be reassigned to
another sampling site nor used again.

4. The new code will look like this:

Installation Code Sample Type Sample Location

0 1 2 3 AB 4 5 6

5. Sample Type Codes:

Sampling Site Type Code

Air AO
Nonpotable water, source (effluent) NS
Nonpotable water, process NP
Nonpotable water, ambient NA
Potable water, distribution system PD
Potable water, ground water (untreated) PG
Potable water, surface water (untreated)- PS
Potable water, other PO
Solid SO

G-20

I a



RADIAN

CODED BASE SAMPLE NUMBER

This section contains accepted environmental sampling methods recommended by
the USAF OEHL. The basis for any monitoring program rests upon information
obtained from sampling. Improper sampling can negate even the most careful
and accurate work performed by the remainder of the monitoring team.
Therefore, the proper selection, collection, identification and shipment of
environmental samples are paramount for a successful monitoring program.
(General instructions for packaging and shipping samples are contained in
Section V). Additional information can be obtained from:

USAF OEHL/ECA AUTOVON 240-2891 or (512) 536-2891
USAF OEHL/ECW AUTOVON 240-3305 or (512)536-3305
USAF OEHL/ECE AUTOVON 240-3667 or (512) 536-3667

ASSIGNMENT OF BASE SAMPLE NUMBERS

Environmental samples that are collected at base level must be assigned a
sample number, regardless of whether they are analyzed locally or at a central
laboratory such as the USAF OEHL. This coded sample number will enable the
analysis results to be ultimately stored in and retrieved from a central data
repository. A sample number code consists of eight digits. The first two
digits classify the sample as to the method and type of sample. The next two
digits identify the locally assigned sample number, progressing in numerical
sequence from sample number 0001 to sample number 9999. Sample number codes
follow:

a. First 2 digits

(I) Digit #1 -
Sample Method Code

Grab Sample G
Composite Sample C

(2) Digit #2 -
Sample Method Code

Nonpotable N
Potable Water P
Residue (Incinerator Ash) D
Sludge (Wet or Dry) L
Soil S
Unclassified C
Vegetation V
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b. Next 2 digits - Code for sample year using last two numbers of
calendar year in which sample was taken. Example: Code for CY 1981
is 81.

c. Last 4 digits - Code for locally assigned, numerically sequenced
sample number. Example: Code for thirteenth sample taken during a
calendar year is 0013.

Completed Base Sample Number. To illustrate a completed code, consider an
environmental water sample taken to characterize storm water runoff. The
sample was a grab sample taken from a storm drain. Eighty-six other samples
had already been taken at the base that year (CY 1979). The sample would be:

Grab Sample

Nonpotable Water

Calendar Year 1979

Sample No. 87

GN 7 9 0087
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USAF OEHL WORK CENTER CODES

Analysis of Industrial Hygiene Samples

lXX Liquid Media or Eluent for Tube Analysis

2XX Liquid Media or Eluent for Pesticide Type Analysis

3XX Eluent or Solvent for Metals Analysis
4XX Collection Media Colorimetric Analysis

5XX Media for Gravimetric/Physical Observations

6XX Media for Volumetric/Electrometric AN

7XX Media for Liquid Chromatography

9XX Special Modification

IXXX Special Analysis (Bulk Industrial Products)

9XXX Analysis of Biological Materials

IXXXX Analysis of Water or Soil (Environmental) Samples

10100-10199 A Preservation Group

10300-10399 D Preservation Group (Cyanides)

10400-10499 E Preservation Group (Phenols)

10500-10599 F Preservation Group (Metals)

10600-10699 G Preservation Group (Unpreserved)

10600 J Preservation Group (Sulfides)

10700-10799 H Preservation Group (Pesticides)

10800-10899 T Preservation Group (Trace Organics)

2XXXX Radioassay of Materials
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PRESERVATION METHODS*

NOTE: A preservative must be added immediately after collection unless the
sample is to be analyzed for dissolved materials. For dissolved
analysis, filter as soon as possible, and then add the preservative.

GROUP DESCRIPTION

A (AIXX) Cool to 4*C; add sulfuric acid to pH <2; submit 1 liter in a
polyethylene or glass container.

(A2XX) Same as Group AlXX except that a separate 1 liter individual
sample must be submitted in a glass container.

D (DIXX) Cool to 40C; add sodium hydroxide to pH >12; add sodium
thiosulfate if residual chlorine exists in the sample. Submit
I liter in a polyethylene or glass container.

E (ElXX) Cool to 4°C; add sulfuric acid to pH <2; submit 1 liter in a
polyethylene or glass container.

F (FIXX) Add nitric acid to pH <2; submit I liter in a polyethylene or
glass container.

(F2XX) This group is for boron. D not add nitric acid to this group--
no preservative is necessary. Do not, under any circumstances,
submit sample in a glass container.

G (GlXX) Cool to 40C; add no other preservative; submit I liter in a
glass or polyethylene container.

(G3XX) This group is for asbestos. No other preservative is
necessary.

H (HiXX) This sample is for sulfides. cool to 40C; add 2 ml of a 22%
zinc acetate solution per liter of sample. Submit 1 liter in a
glass or polyethylene container.

T (TiXX) Submit only in special containers obtained from USAF OEHL/SAN
[AUTOVON 240-3626 or (512) 536-3626/Mr. Rodriguez].

(T4XX) Cool to 40C; add sodium thiosulfate if residual chlorine exists
in sample; submit I liter in glass container with Teflon lined
cap.

*These instructions supersede all previously issued preservation instructions.
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STORET 
NAM 

PRESERVATIVE NOTS REF.

WORK CENTER
34205 ACENAPHTHEE 

TI4XX-108 20  C
34200 ACENAPHThYLENE 

T4XX-1082 0  C E6101001462AD ACID EXTRACT. PRIORITy POLLUTANT T4XX-108
10 C E62500436 ACIDITY (MINERAL) 

GIXX-10610 A E30570508 ACIDITY (TOTAL) 
GIXX-10610 A "30534210 ACROLEIN 
T - o£

34215 ACRYLONITRILE 
T4XX-i0820  C E03

70312 . AGGRESSIVE INDEX GIXX-100E

39330 ALDRIN 
HIXX-10

7 0 0  C E60800425 ALKALINITY (BICARBONATE) 
GlXX-10610 A A40300430 ALKALINITy (CARBONATE) 
GIXX-106

10  A A40300420 ALKALINITY (HYDROXIDE) 
GlXX-106

10  A A40300415 ALKALIDITY (PHENOL TjALELN) 
GIXX-106

1 0  A A40300LI0 ALKALIN'ITY (TOTAL) 
GIXX-106

1 0  A A40301106 ALUMINUM (DISSOLVED) 
FIXX-10

50 0  A E20201105 ALUMINUM (TOTAL) 
FlXX-105

00  A £20200610 AleC'NIA (NITROG-) 
AIXX-10110 A E35034420 ANTIRAC£:-E 
T4XX-108

20  C E6 
34556 DIBENZO (a, h)ANTHRACENE T4XX.0820  C E610

01095 ANTIMONy (DISSOLVED) FXX-1082 0  A E610
01097 A TImoNy (TOTAL) FlXX-10510 A 204

01000 ARSEIC (DISSOLVED) FIXX-10520  A E206
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7RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET # NAME PRESERVATIVE NOTES REF.
WORK CENTER

01002 ARSENIC (TOTAL) FlXX-10510 A E206

34225 ASBESTOS G3XX-10000 C C

01005 BARIUM (DISSOLVED) FlXX-10520 A E208

01007 BARIUM (TOTAL) FlXX-10510 A E208

1001463BE BASE/NEUTRAL EXTR. PRI. POLLUT. TJXX-10820 C E625

34030 BENZENE TlXX-10850 F E503
(OBTAIN SPECIAL CONTAINER FROM LAB)

39120 BENZIDINE T4XX-10820 C E605

34526 BENZO(a)ANTHRACENE T4XX-10820 C E610

34230 BENZO(b)FLUORANTHENE T4XX-10820 C E610

34242 BENZO (k)FLUORANTHENE T4XX-10820 C E610

34247 BENZO(a)PYRENE T4XX-10820 C E610

34521 BENZO(ghi)PERYLL;E T4XX-10820 C E610

01010 BERYLLIUM (DISSOLVED) FIXX-10520 A E210

01012 BERYLLIUM (TOTAL) FlXX-10510 A E210

39340 BHC ISOMERS HlXX-10700 C E608

39337 a-BHC HlXX-10700 C E6C,8

39338 b-BHC HlXX-10700 C E608

34259 d-BHC HlXX-10700 C E608

00310 OBOD (BIOCHEMICAL OXYGEN DEMAND) G1XX-10000 AX

01020 BORON (DISSOLVED) FIXX-10500 B A40B

01022 BORON (TOTAL) FlXX-10500 B A4O4B
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RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET # NAME PRESERVATIVE NOTES REF.
WORK CENTER

71870 BROMIDES GIXX-10630 A A405

32101 BROMODICHLOROMETHANE TIXX-10860 D E501
(OBTAIN SPECIAL CONTAINER FROM LAB)

32104 BROMOFORM TlXX-10860 D E501
(OBTAIN SPECIAL CONTAINER FROM LAB)

34413 BROMOMETHANE TlXX-10860 D E501
(OBTAIN SPECIAL CONTAINER FROM LAB)

01025 CADMIUM (DISSOLVED) FlXX-10520 A E213

01027 CADMIUM (TOTAL) FlXX-10510 A E213

00915 CALCIUM (DISSOLVED) FlXX-10520 A E215

00916 CALCIUM (TOTAL) FlXX-10510 A E215

00405 CARBON DIOXIDE (CALCULATED) GlXX-10610 A A406

32102 CARBON TETRACHLORIDE TIXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

00340 CHEMICAL OXYGEN DEMAND (COD) AlXX-10130 A A5CSA

39350 CHLORDANE HlXX-10700 C A509

00940 CHLORIDES GlXX-10630 A E325

50064 *CHLORINE (FREE AVAILABLE) GlXX-10000 X

50066 *CHLORINE (COMBINED AVAILABLE) GlXX-10000 X

50060 *CHLORINE (TOTAL RESIDUAL) GlXX-10000 X

34301 CHLOROBENZENE TlXX-10850 F E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

32106 CHLOROFORM TlXX-10800 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)
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RECOW-NDED ENVIRONMENTAL SAMPLflG MET.hODS

STORET # NAME PRESERVATIVE NOTES REF.
WORK CENTER

34311 CHLOROETHANE TlXX-10860 D E601

(OBTAIN SPECIAL CONTAINER FROM LAB)

34273 BIS(2-CHLOROETHYL) ETHER T4XX-10820 C E611

34278 BIS(2-CHLOROETHOXY)METHANE T4XX-10820 C E611

34283 BIS(2-CHLOROISOPROPYL)ETHER T4XX-10820 C E611

34576 CHLOROETHYLVINYL ETHER TlXX-1C860 D E602
(OBTAIN SPECIAL CONTAINER FROM LAB)

34418 CHLOROM ETANE TlXX-IC860 D E602
(OBTAIN SPECIAL CONTAINER FROM LAB)

34518 ' 2-CHLORONAPHTHALENE T4XX-10820 C E612

01030 CPROMIUM (DISSOLVED) FIXX-I0520 A E218

01032 CHROMIUM (EXAVALENT) FlXX-10510 AX A312B

01034 CHROMIUM (TOTAL) FlXX-1C510 A E218

34320 CHRYSENE T4XX-10820 C E610

01035 COBALT (DISSOLVED) FlXX-10500 A E219

01037 COBALT (TOTAL) FIXX-10500 A E219

31501 OCOLIFORM (TOTAL) GlXX-10000 X

00080 COLOR GlXX-10620 A E110

01040 COPPER (DISSOLVED) FlXX-10520 A E220

01042 COPPER (TOTAL) FlXX-10510 A E220

00720 CYANIDES (TOTAL) DlXX-10300 A A412D

00722 CYANIDES (AMENABLE TO CHLORINE) DlXX-10300 A A412D

39730 2,4-D HlXX-10700 C A509
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RECOMMENDED ENVIRONMENTAL SAMPLING ?lE.MODS

STORET # NAIE PRESERVATIVE NOTES REF.
WORK CENTER

39310 4,4'-DDD HlXX-10700 C E608

39320 4,4 '-DDE HlXX-10700 C E608

39300 4,4 '-DDT HlXX-10700 C E608

39370 DDT ISOMERS HlXX-10700 C A509

39570 DIAZINON H2XX-10700 C A509

32105 DIBROMOCHLOROE THANE TIXX-10860 D E501
(OBTAIN SPECIAL CONTAINER FROM LAB)

34536 1,2-DICHLOROBENZENE (ORThO) TlXX-10850 F E602
- (OBTAIN SPECIAL CONTAINER FROM LAB)

34566 1,3-DICHLOROBLNZINE (META) TIXX-10850 F E602
(OBTAIN SPECIAL CONTAINER FROM LAB)

34571 1,I4-DICHLOROBENZ EE (PARA) TlXX-10850 F E602
(OBTAIN SPECIAL CONTAINER FROM LAB)

34631 3,3'-DICHLOROBDEZIDENE T4XX-10820 C E605

34668 DICHLORODIFLUORO ETHANE TlXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

34496 1, 1-DI CHLOR OETHAN E TIXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

32103 1,2-DICHLOROETHANE TlXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

34501 1,1-DICHLOROE-HENE TIXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

34546 1,2-DICHLOROETYLENE TlXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

34423 DICHLOROMETHANE TlXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)
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RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET I NAME PRESERVATIVE NOTES REF.
WORK CENTER

34451 1,2-DICHLOROPROPANE TIXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

34704 CIS-1,3-DICHLOROPROPENE TIXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

34699 TRANS-i ,3-DICHLOROPROPENE TlXX-10860 D E601

(OBTAIN SPECIAL CONTAINER FROM LAB)

39380 DIELDRIN HlXX-10700 C E6CS

34611 2,4-DINITROTOLUJ:E T4XX-1820 C E609

34626 2,6-DINITROTOLUENE T4XX-10820 C E609

00300 *DISSOLVED OXYGEN GlXX-10000 CX

34641 DURSBAN HIXX-10700 C E611

34361 ENDOSULFAN I HlXX-10700 C E608

34356 ENDOSULFAN II HlXX-10700 C E608

34351 ENDOSULFAN SULFATE HlXX-10700 C E608

39390 ElDRIN HIXX-10700 C E608

34366 ENDRIN ALDEHYDE HlXX-10700 C E608

34371 ETHYLBENZENE TlXX-10850 F E602
(OBTAIN SPECIAL CONTAINER FROM LAB)

31613 #FECAL COLIFORM GlIXX-10000 X

31673 *FECAL STREPTOCOCCI GIXX-10000 X

34376 FLUOROANTHENE T4XX-10820 C E610

34381 FLUORENE T4XX-10820 C E610

00951 FLUORIDES GIXX-10630 B E340

38260 FOAMNG AGENTS (SEE SURFACTANTS) G1XX-10620 AX E425
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RECOMNDED ENVIRONMENTAL SAMPLING MZ.H.ODS

STORET # NAME PRESERVATIVE NOTES REF.
WORK CENTER

00901 HARDNESS (CARBONATE) GIXX.'10600 A A314lA

00902 HARDNESS (NONCARBONATE) GIXX-10600

00900 HARDNESS (TOTAL) FIXX-10510 A A314A

39410 HEPTACHLOR HlXX-10700 C A509

39420 HEPTACHLOR EPOXIDE HIXX-10700 C E603

39700 14XACHLOROBENZEIIE T4XX-10820 C E6CZ

34391 EXACHLOROBUTADIENE T4XX-I0820 C E612

34386 HEXACHLOROCYCLOPENTADIENE T4XX-I0820 C E612

34396 HEXACHLOROETHANE T4XX-lC820 C E612

" 00400 #HYDROGEN ION (pH) GlXX-10000 AX E150

34403 lNDENO(1,3-CD)PYRLE T4XX-IC820 C E£50

71865 IODIDES GIXX-10630 AX E3-5

01046 IRON (DISSOLVED) FIXX-10520 A E236

01045 IRON (TOTAL) FIXX-10510 A E236

34408 ISOPHORONE Tl4XX-10820 C E609

00625 KJELDAHL NITROGEN (TOTAL) AlXX-10110 A .E351

70311 LANGLIER DJDEX GIXX-10000 A A203

01049 LEAD (DISSOLVED) FlXX-10520 A E239

01051 LEAD (TOTAL) FIXX-10510 A E239

39782 LINDANE HIXX-10700 C E60 3

00925 MAGNESIUM (DISSOLVED) FIXX-10520 A E242

00927 MAGNESIUM (TOTAL) FIXX-10510 A E242
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(RECOMME-NDED ENVIRON1!NTAL SAMPL2IG METHODS

STORET 0 NAME PRESERVATIVE NOTES REF.
WORK CENTER

01056 MANGANESE (DISSOLVED) FlXX-10520 A E243

01055 MANGANESE (TOTAL) FIXX-10510 A E2"3

1001465MT MAXIMUM TRIHALOMETHANE POTENTIAL TIXX-10830 E E501

(OBTAIN SPECIAL CONTAINER FROM LAB)

38260 MBAS (SEE SURFACTANTS) GIXX-I0620 AX E425

71890 MERCURY (DISSOLVED) FlXX-10520 A E245

71900 MERCURY (TOTAL) FIXX-10510 A E2a5

39480 METHOXYCHLOR HlXX-10700 C E608

34423 ' METHYLENE CHLORIDE TlXX-10800 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

81595 METHYL ETHYL KETONE TIXX-1C850 D Elc3
(OBTAIN SPECIAL CONTAINER FROM LAB)

81596 METHYL ISOBUTYL KETONE TIXX-1C850 D E503
(OBTAIN SPECIAL CONTAINER FROM LAB)

01060 MOLYBDENUM (DISSOLVED) F1IX-10500 A E246

01062 MOLYBDENUM (TOTAL) FIXX-10500 A E246

34301 MONOCHLOROBENZENE TIXX-10800 F E602
(OBTAIN SPECIAL CONTAINER FROM LAB)

34696 NAPHTHALENE T4XX-10820 C E610

01065 NICKEL (DISSOLVED) FlXX-10520 A E249

01067 NICKEL (TOTAL) FlXX-10510 A E249

00620 NITRATES (AS NITROGEN) AIXX-10110 AX E353

00630 NITRATES-NITRITES AlXX-10100 AX E353

00615 NITRITES (AS NITROGEN) AlXX-10110 AX E353

G-32



RADANP

RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET # NAME PRESERVATIVE NOTES R~EF.
WORK CENTER

3444~7 NITROBDJENME TUXX-10820 C E609

00625 NITROGEN (TOTAL KJELDAHL) A1XX-1O11O A E351

34438 N-NITROSODIMETHYLAMINE T4XX-10820 C C607

34~428 N-NITROSODI-N-PROPYLAMINE T4XX-1O820 C E607

344~33 N-NITROSODI PHE2;YL AMINE T4)XX-1082O C E6C7

00086 *ODOR GlXX-10620 X

00560 OIL & GREASE A2XX-10120 CJ 41

00680 .ORGANIC CARBON AlXX-10130 A Z'4 5

00671 ORTHO PHOSPHATE (DISSOLVED) AIXX-10110 AX

00300 §OXYGENl (DISSOLVED) G1xx-1OOOO x

39516 PCB (POLYCHLORINATED BIPHENYLS) T4XX-lC850 C Ea

0040O0 fpH (HYDROGEN ION) G1xx-10000 X

34461 PHENANTHRENE T4XX-1O82O C E6113

32730 PHENOLS El)C-c'lOO A E 4 2,

34452 4-CHLORO-3-M ETHYLPHENOL T4XX-10810 C E6C4

34586 2-CHLOROPHENOL T4XX-10810 C E6C4

34601 2,4-DICHLOROPHL-IOL T4XX-10810 C EA6C4

314606 2,4-DIMETHYLPHE21OL T4XX-10810 C E604

314606 2,4-DINITROPHENOL TUXX-10810 C T-604

314657 2-n-ETHYl-U ,6 -DIN:IT F ?H:-;,CL T4XX-10810 C 2604

314591 2-NITROPHE2.OL T4XX-10810 C E604

3146146 4-NIT7ROPHENOL T4XX-10810 C F.604
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CRECOMM-NDED ENVIRON1ENTAL SAMPLING ?-THODS

STORET # NA?! PRESERVATI;E NOTES FEE.
WORK CENTER

34694 PENTACHLOROPHFNOL T4XX-10810 C E604

34621 2,J4,6-TICHLOROPENOL T4XX-10810 C E604

311636 JI-BROMOPHENYL PHENYLETHER Tl4XX-1O820 C £6 11

3461 4-CHLOROPHENYL PHENYLETHER T4XX-10820 C E611

00671 PHOSPHATES ORTHO (DISSOLVED) AIXX-1O110 AX E365

70507 PHOSPHATES ORTHO (TOTAL) AlXX-10100 A E_ -5

00665 PHOSPHORUS (TOTAL) AlXX-10100 A 35

I000069PH PHTHALATE ESTER SCREOA TXX-10820 C E3C5

39100 BIS( 2-ETHYL EXYL)PHThALATE T4XX-IC820 C EEC6

34292 BUTIYLBSENZYL PHTHALATE T4XX-IC820 C E6C6

39110 DI-N-BUTYL PHTHALATE T4XX-1C820 C E6C5

34336 DIETHYL PHTHALATE T4XX-10820 C E606

34341 DIME THYL PHTHALATE T4XX-IC820 C E606

34596 DI-N-OCTYL PHTHALATE T4XX-10820 C E605

31751 'PLATE COUNT, TOTAL G1XX-10000 X

00935 #PTASSIUM (DISSOLVED) FXX-10520 A E258

00937 POTASSIUM (TOTAL) FlXX-10510 A £258

I001362AE PRIORITY POLLUTANT-ACID EXTR. T4XX-10810 C E625

1001463BE PRIORITY POLLUTANT - BASE/NEJT. EXT T4XX-10820 C E625

1001465MT PRIORITY POLLUTANT - B-SX. TIHALO.PO TIXX-10830 £ E65

(OBTAIN SPECIAL CONTA ER FROM LAB)

82080 PRIORITY POLLUTANT - TOT. TRIHALOET TlXX-10840 D E501
(OBTAIN SPECIAL CONTAIZER FROM LAB)
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RECOMMENDED ENVIRON S-NTAL SAMPLING METHODS

STORET # NAME PRESERVATIVE NOTES REF.
WORK CENTER

1001461PA PRIORITY POLLUTANT - VOL. AROMATICS TlXX-10850 F E602
(OBTAIN SPECIAL CONTAINER FROM LAB)

1001460PH PRIORITY POLLUTANT-VOLATILE HALOCAR TlXX-10860 D E£601
(OBTAIN SPECIAL CONTAINER FROM LAB)

71220 *PSEUDOMONAS, AERUGINOSA GlXX-10000 X

34469 PYRENE T4XX-10820 C E610

00500 RESIDUE (TOTAL) GIXX-1C642 A E160

70300 RESIDUE FILTERABLE (TDS) GlXX-10640 AX E160

00530 RESIDUE NON-FILTERABLE (SS) GlXX-10640 AX E160

50086 RESIDUE (SETTLEABLE) GlXX-10600 A E£10

00520 RESIDUE (VOLATILE FILTERABLE) GIXX-IC600 AX E160

00535 RESIDUE (VOLATILE NON-FILTERABLE) GlXX-10600 AX E£O

00505 RESIDUE VOLATILE (TOTAL) GlXX-10642 AX E£10

00480 SALINITY GlXX-10600 A A210A

01145 SELENIUM (DISSOLVED) F1XX-10520 A E270

01147 SELENIUM (TOTAL) FIXX-10510 A E270

39750 SEVIN H2XX-10700 C A509

00955 SILICA GlXX-10600 B E370

01075 SILVER (DISSOLVED) FlXX-10520 A E272

01077 SILVER (TOTAL) FlXX-10510 A E272

39760 SILVEX (2,4,5-TP) HIXX-10700 C A5C9

00930 SODIUM (DISSOLVED) FIXX-10520 A E273

00929 SODIUM (TOTAL) F1XX-10510 A E273
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(RECOMMENDED ENVIRONWNTAL SAMPLING METhODS

STORET # NAME PRESERVATrIE NOTES REF.
WORK CENTER

00095 SPECIFIC CONDUCTANCE GlXX-10620 A E120

80110 SPECIFIC GRAVITY GlXX-10600 A A213

00945 SULFATES GlXX-10630 A E375

00745 SULFIDES JlXX-10600 AX E376

00740 SULFITES GlXX-10600 AX E377

38260 SURFACTANTS (MBAS AS LAS) GlXX-10620 AX

39740 2,4,5-T HlXX-10700 C A5C;

32240 TANNINS & LIGNINS GlXX-10600 A A513

00010 #TEMPERATURE 0 C) GIXX-0000 X

34516 TETRACHLOROETHANE TlXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

34475 TETRACHLOROET.YLelE TIXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

00730 THIOCYANATES DlXX-10300 A A412K

01057 THALLIUM (DISSOLVED) FlXX-10520 A E279

01059 THALLIUM (TOTAL) FlXX-10510 A E279

01100 TIN (DISSOLVED) FlXX-10500 A E282

01102 TIN (TOTAL) FIXX-10500 A E282

01150 TITANIUM (DISSOLVED) FlXX-10500 A E283

34506 1,1,1-TRICHLOROETHANE TlXX-1C860 D E601
(OBTAIN SPECIAL CONTAr-;ER FROM LAB)

34511 1,1,2-TRICHLOROETHAIE. TIXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)
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RECOM1-NDED ENVIRONMENTAL SAMPLING M-THODS

STORET # NAME PRESERVATIVE NOTES FEF.
WORK CENTER

39180 TRICHLOROETHYLENE TIXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

34488 TRICHLOROFLUOROM THANE TIXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

82080 TRIHALOMETHAES (TOTAL) TlXX-10840 D E501
(OBTAIN SPECIAL CONTAINER FROM LAB)

00076 TURBIDITY GlXX-1C620 AX £'0

39175 VINYL CHLORIDE TlXX-IC860 D E£CI
(OBTAIN SPECIAL CONTAIZER FROM LAB)

81710 M-XYLENE TIXX-1tC850 F E5C3
(OBTAIN SPECIAL CONTAI;ER FROM LAB)

81711 O-XYL!',E TIXX-10850 F E5 03
(OBTAIN SPECIAL CONTAP;ER FRCM LAB)

78132 P-XYLF-NE TlXX-10850 F E5C3

(OBTAIN SPECIAL CONTAINER FORM LAB)

01090 Z=1C (DISSOLVED) FlXX-10500 A E289

01092 ZINC (TOTAL) FlXX-10510 A E2S9
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2.2.2 Calibration

Calibration curves will be generated daily for each metal species

using a reagent blank and a minimum of three upscale concentrations. A

calibration curve will be considered acceptable if the correlation

coefficient, r, is >0.995. A new calibration curve will be generated after

analysis for no more than 20 samples. The new curve will be acceptable if it

meets the linearity criterion above, and if the slope agrees with that of the

previous curve within t10%.

3.0 UAIYC M - CDRS O-MRDAE-AFNADAAYI

During characterization of the Cannon AFB sites, monitoring well

drilling and development will be conducted in one phase. Groundwater samples

from the wells will be analyzed, at a minimum, for the constituents identified

above. Quality control procedures for sample collection and analysis are

described below.

3.1 SmiQa~o for-Godwater- Samplea

Quality control efforts associated with groundwater sampling are

primarily procedural quality control activities which are an integral part of

the monitoring well development and sampling methodology. These procedures

focus upon ensuring that the samples are representative of the specified depth

and as free as possible from external and/or cross-contamination. Examples of

the QC aspects of the groundwater sampling effort include the following:

o Initially, after completion, all wells will be pumped or

bail-developed in order to remove all fines within the well

and, to the extent possible, remove any drilling fluid, if

used, which may have penetrated the formation during the

drilling.
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o Groundwater levels will be measured to the nearest 0.01 foot

and recorded before any groundwater disturbances.

" All wells that are sampled will be evacuated with a dedicated

submersible pump until the pH and specific conductance of the

groundwater stabilizes or until three well volumes of water

have been displaced.

o Following evacuation, wells will be allowed to recover prior to

sampling.

o Samples must be transferred to sample jars with a minimum of

agitation and disturbance in order to prevent stripping

volatile organics from the water sample.

o All sampling equipment will be thoroughly cleaned and/or

replaced prior to the start of work and between wells.

" Upgradient wells will be sampled first in order to minimize

possible transfer of any contaminants among the wells.

" A sufficient volume of groundwater will be collected so that

samples can be split with OERL and a replicate of each retained

for Radian Analytical Services for confirmation of initial

analytical results or for subsequent detailed analyses.

o All samples will be chilled to 4*C during transportation and

storage.

o In addition to the number of samples collected for analyses,

the Radian hydrogeologist will also collect additional blind

duplicate samples for QA purposes.
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0 Field blanks will be prepared at the start and completion of

the sampling operation and at several points during the course

of sampling.

3.2 Chain of Custody

Chain of custody documentation must accompany all samples. The

chain of custody records will contain, at a minimum, the following infor-

mation:

* Time, date, and location of sampling, and name of person

performing sampling;

" Number, depth, and type of sample;

" Conditions encountered during well evacuation and water sam-

ple collection;

* The signature of the responsible on-site hydrogeologist, and

the time and date he relinquished the samples to either the
field 1-boratory technician or the transporter who will deliver

samples to the analytical laboratory.

3.3 Analytical Quality Control for Groundwater Samples

In addition to the general QC procedures described above, specific
QC procedures and criteria are associated with groundwater analyses. These
are described below.

3.4 Furzeable Aromatics

Purgeable aromatics in the groundwater samples will be determined by
I ourged-cryotrap GC/PID method similar in some respects to EPA Method 602.
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Quality control procedures for this method are based on recommended procedures

for Method 602 analyses.

3.5 eahith.il Teatas

Section 8.2 of Method 602 describes the procedures for demonstrating

ability to generate data of acceptable precision and accuracy. Briefly, this

involves quadruplicate analyses of reagent water spiked with a "quality

control check sample concentrate" and a "surrogate standard." Average percent

recoveries and standard deviations are then calculated for each compound and

compared to EPA values (Table 2, Method 602) to determine acceptability.

These data should be available for inspection, but the acceptability test need

not be repeated specifically for this project.
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THE QUALITY ASSURANCE/QUALITY CONTROL PROGRAM
FOR RADIAN ANALYTICAL SERVICES

Radian Analytical Services' (RAS) objective is to provide high

quality chemical analyses to all clients regardless of the size of the

analytical task. To aid in achieving this goal, a strong quality assurance

program and rigid quality control practices are integral parts of all

analyses. This document describes these quality assurance/quality control

protocols for the Radian Analytical Services laboratories.

The basic quality control program includes procedures for sample

handling, calibration, spiking and replicate analyses, analysis of QC test

samples, equipment maintenance, and supplies control. These procedures can

be integrated with a client's additional requirements, such as spiking

studies, analysis of replicate samples, linearity determinations, and

stability studies.

The quality assurance program consists of the frequent submission

of blind QA samples, duplicates, and spiked sample splits. Also included

are personnel training, analytical methodologies, sample control procedures,

data handling, and equipment maintenance and calibrations.
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1.0 QA Organization/Policy

The objective of Radian's quality assurance/quality control program

is to assure, assess, and document the precision, accuracy, and adequacy of

data obtained from chemical analysis and to assure the technical accuracy of

the results obtained for all samples.

Radian has organized the quality assurance function within the

company to allow complete independence of program review. Radian's Quality

Assurance Director reports directly to the Vice President of the Technical

Staff. This position provides independent reviews at all levels of the

technical staff and laboratory organization and allows immediate access to

Radian's top management on QA-related matters.

The QA Director's involvement may be limited to a review of quality

control practices or as extensive as active development and implementation of

quality control procedures and statistical data analysis. The QA Director may

be asked to contribute expertise and assistance when a need is perceived by

either the client, the technical staff, or the management staff.

Because of the large number of samples analyzed by RAS, a OA coordinator

has been assigned to monitor and maintain an effective QA/QC program for these

laboratories. The RAS Quality Assurance Coordinator, directly responsible to

the Corporate QA Director, serves as an independent auditor of all RAS labora-

tories. The responsibilities of the RAS QA Coordinator are as follows:

* Monitor QA/QC within RAS laboratories,

" Supervise the preparation of blind audit samples,
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0 inform the Director of RAS and the corporate QA Director of

quality assurance problems,

* summarize and report QA activities in the laboratories,

* document all QA and QC procedures within RAS,

0 act as liaison between the corporate QA Director and RAS,

* provide QA data to the corporate QA Director for inclusion in

the corporate QA reports.

The RAS laboratory managers function as the quality control coor-

dinators in each particular analytical area. Their efforts are coordinated

and monitored by the QA Coordinator.

Quality control coordinators serve as a focal point for all QC

activities pertaining to each RAS laboratory. They work as a committee

coordinated by the RAS Quality Assurance Coordinator. Their activities

include the following:

* monitor the QA/QC activities of the laboratory area,

* inform the Director of Analytical Services and the QA coor-

dinator of QC problems and needs.

* summarize, document, and report quality control activities

and data generated in the laboratory,
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0 provide documentation of all QC procedures in the laboratory,

* maintains summaries of QC activities and data in a form
suitable for client review upon request.

2.0 Quality Control for Laboratory Analyses

Radian Analytical Services has developed and implemented quality
control procedures for all of the analyses performed in the laboratory. The
laboratory quality control program provides an effective and efficient laboratory

protocol for QC regardless of the size or scope of the analytical requirements.

Approved analytical methods are used whenever available. When approved methods
are not available, a method is developed by the Radian technical staff, and

a technical note written describing the method. The quality control procedures

are designed to insure that the standard operating procedures and quality control

protocols are being followed and accurate results are obtained.

The general quality control program utilized in each laboratory

includes consideration of the following areas:

* personnel training and certification,

* analytical methodology documentation,

* sample handling and control,

* laboratory facilities and equipment,

* calibration and standards,

* data handling and docuentation,

* quality control check samples,

The general approach to quality control, in each of these areas

is discussed in the remainder of this section.
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2.1 Personnel Training and Certification

The successful implementation of any QA/QC program is determined

by the training and dedication of the laboratory personnel. The quality and

consistency of data should be independent of the analyst. With the proper

training and supervision, an analyst will be able to obtain quality data by

the use of proven methodology. Periodic assessment of training requirements

and certification are performed to maintain a high level of laboratory aware-

ness.

The training and certification methods employed in the RAS laboratories

are briefly described below:

* study of laboratory standard operating procedures,

" study of QA manual,

* observation of experienced operators/analysts,

" study of operating manuals,

* instruction by the laboratory manager on all aspects of the

analysis,

" perform the analysis under the direct supervision of the

laboratory manager,

0 perform analysis under supervision of experienced personnel,

* analysis of blind QC samples prepared by laboratory QC coor-

dinator,

* participation in in-house seminars on laboratory methods and

procedures.
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PERSONNEL TRAINING RECORD

Employee

Employee Number

Date of Employment

Laboratory Orientation:

Upon completion of each phase of personnel training the employee-
and Laboratory Manager will initial and date the step completed.

" The RAS laboratory Standard Operating Procedures have
been read and understood.

Employee Lab Mgr. Date

* The RAS Quality Assurance manual has been read and
the procedures for the laboratory in which the employee
worker have been explained.

Employee Lab Mgr. Date

" Operation manuals for instruments with which the
employee performs analyses have been studied and
the procedures for operation and maintenance are
understood.

Instrument Employee Lab Mr. Date Instrument Employee Lab M r. Date

Figure 2-1.
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Test Specific Training:

Each specific test performed in the RAS laboratories involves
procedures which may be unique. The steps involved in training an employee
are:

* Instruction-by the Laboratory Manager on all aspects
of the analysis,

* Observation of experienced operators/analysts,

0 Perform the analysis under supervision of the laboratory
manager,

* Perform analysis of QA samples submitted by the QA
coordinator, and

* Participation in in-house seminars on laboratory
methods and procedures.

The following table is to be completed by dating and initialing
by the employee and Laboratory Manager upon completion of each step.

Perform the Analysis of
Method Instruction Observation Analysis QA samples Seminars

Figure 2-1. (Cont'd)
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All RAS personnel must complete a quality control training program.

This system includes motivation toward producing data of acceptable quality

and involves "practice work" by new employees. New personnel are made aware

of the quality standards established by RAS and the reasons for those standards.

They are made aware of the various ways of achieving and maintaining quality

data. After an employee has been trained to use a method and the work validated

by the laboratory manager, the employee is certified to perform the analysis.

As these people progress to higher degrees of proficiency, their accomplish-

ments are reviewed and then documented. Documentation of proficiency training

is maintained by the QC Coordinator for each laboratory technician using the

two-page form shown in Figure 2-1.

2.2 Analytical Methodologies

All analytical procedures followed in the RAS laboratories are docu-

mented in a methods manual for the specific laboratory. A set of standard

operating procedures (SOP) has been established for each analysis to insure

consistency. Most methods used are directly from an approed analytical manual,

e.g., EPA methods, APHA Standard Methods for Water and Wastewater, ASTM, etc.

Methodologies may contain the following information:

* method title,

* scope of method,

" summary of interferences, and applications,

* concentration ranges and detection limits,

* safety precautions,

* required equipment and materials,

* standardization directions,

" detailed analytical procedure,

* calculations, with examples,

* reporting method,

* precision and accuracy statement,

* references.
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2.3 Sample Control and Record Keeping

The Radian Analytical Services Sample Control Center is a controlled

access area. Only employees of the Sample Control Center have access to

sample receiving, sample storage, documentation files, and the computer

terminals. Analysts check out samples under the supervision of the sample

control personnel. All samples are stored in locked storage areas. Sample

tracking is maintained by a computerized laboratory management system and

a sample checkout logbook. The RAS Sacramento laboratory is linked to the

central processing unit of the computer in Austin via a dedicated phone line.

This insures that the laboratories are in constant communication. All sample

information and data entries can be immediately accessed at either location.

Detailed record keeping and control of samples are essential for

effective laboratory operation. All samples received for analysis in the

Radian Analytical Service laboratories are pr ocessed through the Sample and

Analysis Management System (SAM). Radian Corporation's SAM is a software

and hardware system for controlling and handling information for the

analytical laboratory. SAM provides a dynamic, easy-to-use method for

tracking, scheduling, reporting, and laboratory management. The system

has been designed to accomnodate and promote good laboratory management

practices by providing high visibility of the information laboratory

managers need to make good decisions regarding schedules and priority. The

system is designed around a Data General Nova-IV computer with a 64K-byte

memory. It also includes a 65M-byte disk drive and a line printer with

plotting capabilities. Data is entered via a TEC terminal and CRT. All

data stored on the disk is backed up on magnetic tape to prevent loss in

the event of a system malfunction. The system is designed so that an

individual designated as the principal operator car. process the required

paperwork for a large laboratory with little difficulty. The approach

centralizes information input and data retrieval, and provides the mechanism

for organized, up-to-date laboratory performance monitoring.
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SAM maintains complete client information files, generates laboratory

status reports, flags sample analyses which are overdue, accepts analysis

results manually or automatically, and generates reports and invoices.

The Sample Control Center and SAM have six basic functions:

* sample receipt and logging,

* sample storage and maintenance of sample integrity,

* laboratory status reporting,

* document control,

* data compilation and reporting, and

* invoicing

In order to assure the integrity of a sample and the accompanying

documentation, a security plan has been established. This plan consists of

three parts:

* chain or custody,

• secured refrigerated storage, and

* document control.

The progression of samples and documentation through the Sample Control Center

and the analytical laboratories is presented in Figure 2-2. Detailed des-

criptions of each sample control function are presented below:

* Samples are received from the commercial carrier at Radian's

shipping and receiving facilities by the receiving clerk.

* Within one hour of arrival, the samples are accepted by RAS

sample control personnel.
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All shipping containers and security seals, when appropriate,

are inspected for physical damage or evidence of tampering.

The samples are unpacked in the sample receiving area by the

RAS sample custodian. The method of shipment, shipping con-

tainer integrity, condition of samples, the number of samples/

container, integrity of the security seal, and accompanying

documentation are noted. Sample identification is verified

against custody documents. The enclosed chain-of-custody

forms, Figure 2-3, when required, are completed and filed

with the shipping and receiving documentation. In the event

that peculiarities are noted, the project officer or client

is immediately advised of the irregularity.

* Samples are logged into a bound sample logbook, Figure 2-4.

Again, sample identity is verified. All discrepancies are

noted in the logbook.

* The handwritten logbook and all documentation are transferred

to the Sample Control Center.

" The samples are logged into the SAM system. Each batch of

samples is assigned a consecutive work order number by the

system. Analytical requirements for each sample are entered

into the computer.

* Hard copy of the work order and other information is printed

a.ad filed with the received documentation in the Sample Control

Center.

* Labels are printed and secured to each sample. Label infor-

mation includes sample number, identification, storage loc-

ation, and analytical requirements.
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CHAIN OF CUSTODY RECORD

Field Sample No.

Company Sampled IAddress
Sample Point Description

Stream Characteristics:

Temperature Flow pH

Visual Observations/Comments

Collector's Name Date/Time Sampled

Amount of Sample Collected

Sample Description
Store at: Z Ambient C 50C 7 - 108C Z Other

SCaution -No more sample available 2 Return unused portion of sample Discard unused portions

Other Instructions Special Handling Hazards

-Hazardous sample (see below) 0 Non-hazardous sample

-Toxic 2Z Skin Irritant Z Flammable (FP< 40

Pyrophoric 2 Lachrymator 2 Shock sensitive

-Acidic 2 Biological 2 Carcinogenic suspect

- Caustic 2 Peroxide 2- Radioactive

2 Other

Sample Allocation/Chain of Possession:

Organization Name
Received By Date Received Time

Transported By Lab Sample No.

Comments
Inclusive Dates of Possession_

Organization Name

Received By Date Received Time

Transported By Lab Sample No.

Comments
Inclusive Dated of Possession

Organization Name

Received By Date Received Time

Transported By Lab Sample No.

1 omments
.iclusive Dates of Possession
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Lab No.

Company Quoted $ Contact
Facility___ Sample $ Received

Misc $ Date Due

Rep Total $ Samples
Phone Inv by (CPR) Keep for

Report % Surcharge___ Keep til
to Z Disc: All Disp (RD)_

_ __ _# ReportsI Invoices

Attn Work ID

Inv Taken

to Trans
_Type

"_Condition

Attn_ Comments:
P.O. #

Expires

Location:

Dash No. Sample Description Analysis Required RA

Figure 2-4. Sample Log Sheet
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0 Data sheets and work sheets are printed for each batch of samples

and distributed to the appropriate laboratory managers. The

work sheets list sample numbers, sample identification, storage

location, and analytical requirements. Data sheets are for

results and contain only the parameters to be determined by a

given laboratory.

* Following sample logging, the samples are placed in the desig-

nated locked storage area.

" Subsequent sample custody is documented and all transactions

witnessed by sample control personnel.

" The analyst retrieves the samples from the Sample Control Center

by sample number and storage location.

* The Sample checkout log (Figure 2-5) is completed by the analyst,

noting the laboratory to which the sample is being removed.

* After analysis, or when the required aliquot is removed, the

sample is returned to the Sample Control Center and return is

noted in the sample checkout log.

" The sample is returned to the designated storage location.

* When requested, addition chain-of-custody documentation can be

provided using a SAM-generated document (Figure 2-6). This

document can be retained by sample control to provide a more

easily retrievable record of sample custody within the analytical

laboratory.

* The sample is stored until the assigned time or written permission

is given to either properly dispose of or return the sample to

the client.
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0 All documentation, including shipping documents, field sampling

documents, computer-generated log sheets, chain-of-custody

forms, laboratory data sheets, final computer reports, and other

documents, are maintained in the sample control area. All

reports are kept in locked filing cabinets. As with the sample

storage area, the document storage area is limited-access.

All storage areas are within the Sample Control Center and are

locked when not in use. Access to the storage area is limited to sample control

personnel or other RAS employees accompanied by sample control personnel. There

are four storage locations that are used depending on the sample and the required

analyses. They are:

* ambient storage for samples that do not require refrigeration,

* 4 0C storage for most samples requiring water quality analysis

and extractable organics,

S 4 0C storage for samples requiring volatile organic analysis, and

* -20 0C storage for extracts and samples that require freezing.

A temperature log is maintained to monitor the cold storage facilities.

2.4 Laboratory Facilities and Equipment

A clean well-lighted, and well maintained laboratory is essential

fcr accurate analytical results. Each laboratory is well-lighted, air

conditioned and equipped with chemical fume hoods. Instrumentation that may

emit noxious odors is vented externally.
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Quality Control of Equipment and Supplies

Each laboratory QC program includes detailed requirements for

equipment and supplies. Reagents, solvents, and standards with specific

levels of purity are used as specified by the analytical protocol. Specific

GC column materials, glassware and sample handling equipment are also specified.

The quality control procedures for equipment and supplies generally include

the following items:

* operator checklists for required supplies,

* documentation and reporting of all deviations from specified

instrument performance,

" procedures for testing for purity of reagents,

* tolerances for calibrated glassware where applicable,

* monitoring of refrigerated storage space,

* maintenance logbooks,

* service contracts on analytical instrumentation.

Quality control procedures during sample preparation include the

preparation of reagent or solvent blanks. Additional quality control

techniques implemented in sample preparation include:

* deionized water piped into all laboratories, monitored daily,

" purchasing high purity distilled-in-glass solvents in large

quantities from a single lot,
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* use of Ultrex acids in trace metal digestion,

" cleaning of organic glassware with chromic acid or firing in

a kiln at 450 0C,

* cleaning of trace metal glassware with nitric acid,

* use of irganic-free water prepared at Radian by distillation

over alkaline permanganate under nitrogen atomsphere in all-

glass still,

* use of volatile-free water prepared by purging organic-free

water with nitrogen,

* sample preparation performed by experienced technical personnel

under the supervision of senior level analysts.

2.5 Quality Control for Standards and Calibration

The quality of all test results is greatly impacted by the cali-

bration procedures used. Calibration procedures and standards should be

specified for all equipment and supplies used in the test procedure.

Traceability to common standards is essential for test procedures to be used

in multiple laboratories. Quality control procedures for standards and

calibrations include the following considerations:

* written, detailed calibration instructions,

* preparation procedures for secondary standards, when applicable,

* requirements for frequency of calibration,

* recordkeeping of all calibrations and standards used,
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* quality control charts for recording results from multiple

calibrations,

* evaluation of internal standards, and

" tolerances for calibration requirements.

All calibration standards are prepared from NBS-traceable, EPA certified,

or primary standard materials. Daily logs are maintained to monitor instru-

ment response to a given standard.

Quality Control Test Samples

Routine quality control samples to be analyzed concurrently with

client samples are a significant portion of the RAS laboratory quality con-

trol programs. The purpose of these checks is twofold: 1) to assure that

samples being analyzed satisfy predetermined standards of accuracy, and 2)

to measure and document achieved levels of accuracy and precision.

There are many different types of quality control samples which

could be used for these purposes. The correct combination of these will

depend on the complexity of the test method and the desired degree of

accuracy. The following quality control parameters are general considera-

tions for Radian's quality control for test methods.

Interferences

The analytical results of a test method might be affected by

interferences from the glassware, solvents, reagents, or the sample matrix.

Blank samples which are subjected to conditions similar to samples being

analyzed are used to evaluate the purity of laboratory reagents. The fre-

quency of blank analysis is method dependent. Foz example, a laboratory or

field blank is analyzed after each GC/MS volatile organic analysis with high

levels for any of the pollutants. Ten percent of the samples from a

G-62



RADIAN

given sample batch are spiked with a known standard. Spike recovery data

are calculated to determine matrix interference.

Precision

The precision or repeatability of a test method is required for

proper interpretation and weighting of the data. Replicate samples or

standards are used to determine the precision on a regular basis. The

precision of multiple analyses are compared against predetermined precision

limits to determine their acceptability. The precision is usually reported

as a standard deviation or repeatability statistic and often depends on the

concentration of the parameters analyzed. Replicate analyses are defined

as separate digestions or extractions of the same sample, when possible.

The percentage difference or range between replicate analyses is also used

to monitor precision.

Reproducibility

The reproducibility of a test method refers to the repeatability

over a period of time. How well will analytical results repeated a month

later agree with today's results? Reproducibility can be measured bY the

repeated analysis of samples from a previous time period or by analysis by

more than one laboratory or laboratory technician.

Qualitative Specificity

In the analysis of complex sample matrices containing multiple

components, the use of a single method can lead tn misidentification of

compounds. The misidentification can be detected by repeated analysis of

standards containing the compounds of interest or by independent analysis by

a more specific method. For example, mass spectral confirmation can be used

to evaluate misidentification problems in the GC laboratory.
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2.6 Documentation and Data Handling

Documentation of methods, procedures, and results is an essential

aspect of a QA/QC program.

Adequate documentation is required for an instrument maintenance

system. RAS laboratories use an individual logbook, which is kept at each

instrument, to record all calibration and maintenance activities. This

logbook gives a chronology of that instrument's installation, operation,

calibrations, maintenance, malfunction, and repairs. An accompanying binder

includes all pertinent manufacturing information, service manuals, and

similar reference materials.

Directions for calibrations and maintenance, along with appropriate

forms and checklists, are maintained in a manual accompanying the logbook.

The directions specify the required frequency for calibrations and main-

tenance, the tolerances for calibrations, and the action to be taken when

calibration requirements are not met.

In this system, there is a single source for reference purposes as

well as record keeping. All the instrument logbooks are reviewed periodically

by Ehe quality assurance coordinator and laboratory manager. A record of these

logbook checks is maintained by the QA coordinator.

Work sheets have been developed to insure consistent laboratory

data entry for most parameters determined in the laboratories. These sheets

are designed to organize the data in a clear and logical manner, and to

simplify calculations. The work sheets are divided into various sections

including a section for reporting calibration standards and blank values

and a section for plotting calibration curves. These work sheets are usually

a standard data entry form which the laboratory technician enters in his/her

bound lab notebook. When automated calibration is not applicable, electronic

calculators are available in the laboratories to generate calibration curves

by the method of least squates. Thus errors in reading calibration curves

and calculating data are minimized. After an analysis
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is completed and a data sheet filled out, the laboratory manager checks the

data for completeness and approves the data sheet. After the data have been

entered into the SAM system, an updated data sheet is issued to the laboratory

manager. When the work is complete, a preliminary report is printed and

distributed to the contributing laboratory managers for the final data check

and approval. A final report is printed, certified by the laboratory manager,

and forwarded to the client.

Proper documentation of quality assurance and quality control

activities is an essential requirement. Documentation is needed to demonstrate

that quality control activities were completed as scheduled and to communicate

the results of the QC tests to laboratory managers and clients. Documentation

of QA results is required to provide feedback for improvement of quality

control programs.

Quality control documentation should be timely in order for feed-

back to occur. Daily reporting to laboratory managers is mandatory. Forms

are designed to organize the QC data in a clear and logical manner, and to

simplify calculations. Control charts are another excellent tool for summarizing

quality control test results.

As part of Radian's QA audit program weekly reports summarizing

audit results in the laboratories are prepared and distributed to QC

coordinators.

3.0 Quality Assurance Audits

The quality assurance audit program of ttie RAS laboratories is

conducted by the RAS QA Coordinator in conjunction with the corporate QA

Director. The program consists of the following:

QA standards are prepared using EPA certified standards, NBS

standards, primary standard materials, and NBS-traceable

compounds. All standards preparations are recorded in the QA

Sample logbook (Figure 3-1).
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Standard No. QAS

QA type___

Prep date Prepared by Verified by__

Standard source _

Sample matrix

P arameters

Preparation method Final vol

Figure 3-1. Standards preparation logbook
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AS _______

Prep method (con't)

Cal cul ations

Sample Distribution

Date SAM No. Client Remarks

Figure 3-1. (Cont.)
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* An inventory of stock standards is maintained within the

limits of published stability data. This decreases the time

required for daily standard preparation.

* Duplicate samples are requested from clients. These are blind

to the laboratory and the client is not billed for the duplicate.

Blind QA samples are submitted through the Sample Control

Center to all laboratories. The parameters and concentration

levels are selected by the RAS Quality Assurance Coordinator.

" Laboratory managers submit, via a "QA Alert Form" (Figure3-2).

a list of the types of QA samples needed the following week.

This insures that the parameters with which there have been

problems are included in the sample.

* Monthly reports are issued from the RAS QA Coordinator (Fig. 3-3,

These are submitted to the corporate QA Director, laboratory

managers and Director of RAS. Managers are notified immediately

of major problems with the results of analysis of a QA sample.

* The results of the program are summarized on a quarterly basis

for Radian's management.

In addition to the continuous audit program, provisions for third

party review are made with each client's work. Radian Analytical Services

welcomes onsite audits, performance samples, and independent evaluations.
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QA ALERT FORM

QA standard for the week of

NPDES RCRA metals pesticide
7-oii A water anions - OC OP
Form B water herbTcide

metals
Form C water EPA 601 624

metals E 602 625 "-
organics 602

B/N Acids A/N

OC rox MS VOA GC VOA

Matrix requirements: PCB --

Concentration requirements:

Special Standards/Instructions Individual Parameters

Date Mgr

Fizure 3-2. QA alert form
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ANALYTICAL SERVICES

MONTHLY QA REPORT

QA prep report for the month of

Certified Analyzed % Date
Order No. Lab Parameter Value Value Recovery Reported

Figure 3-3. Monthly QA Report
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3.1 Data Review and Validation

All analysis results are entered into the SAM computer system.

Following completion of the analyses, a preliminary report is printed and

returned to the appropriate laboratory manager for review and validation. A

final report is printed after the certification by the manager. This report

is signed and approved by the laboratory manager before being forwarded to

the client. The following diagram (Fig. 3-4) illustrates the data flow for

a typical sample analysis.

Upon completion of the analysis and before the final data are issued,

the results of the QA audit samples are compared to the certified values.

These results are plotted on control charts. Separate control charts are

maintained for each analysis. If results are outside the accepted control

limits, the analytical results are held until the problem is resolved.

3.2 Control Charts

Quality control charts are maintained for both accuracy and pre-

cision. Both charts are structured as shown in Figure 3-5. The main portions

of the chart are the center line and the two control limits. The center line

is the 100% or total recovery/total agreement of analytical results. The

upper and lower control limits are calculated from historical data.

Control charts for accuracy are constructed as follows:

Precent recovery of standards (PST

analyzed value
PST a 100 x certified value
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- -

Figure3-4. DtadFlo
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130

120------------------------------UCL

110

100

90

80------------------------------LCL

70

Sample No.

Figure 3-5. Control Chart
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Percent recovery of spikes in samples (Psp):

analyzed value - background value
spike

From a set of analyses, the average percent recovery (F):

n
Z Pi
.imi

n

The standard deviation for percent recovery (SR):

n fn \P P
i-l \i-l /

n-l

The upper and lower control limits are therefore

UCL - P + 3S R

LCL - P - 3S R

An analysis is out of control when either of the two conditions apply:

i) Any results outside the control limits

2) Seven successive results on the same side of the control line.

Control charts for precision are also constructed. Precision is a

function of the concentration range of the analyte. The closer the result

is to the analytical detection limit, the more imprecise the data become

on a percentage scale. Figure 3-6 illustrates the relationship between

detection limit and precision for a typical methodology. Because of this

concentration dependence, precision control charts need to be developed for

specific concentration ranges for each analyte. For duplicate samples A and B,

the ratio of the values of A and B are plotted.
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RSD

100-

90-

80-

70

60

50

404

30-

20

0 
1

0.2 2 8 10 20 30 40

Multiple of detection limit (DL)

Figure 3-6. Relationship between Detection Limit and Precision
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3.3 Concurrent Review

Upon review of analytical results of QA audit samples, the OA

Coordinator will schedule a meeting with the laboratory manager if there

are any tests out of control or which are deviant from an expected precision/

accuracy norm. The purpose of this meeting is to:

" review raw data and determine if there is an

explanation for the deviance.

* outline analyses of quality control and/or quality

assurance samples to further define the problem

and its solution.

* establish a schedule for monitoring the analysis

after a solution is implemented, to assure that the

problem does not recur.

Involvement of the laboratory manager in the problem assessment and solution

is essential to a mutual committment to a quality analytical laboratory.

G-76



RADIAN

APPENDIX H

Chain of Custody Forms
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COIPM"AII

CHAIN OF CUSTODY RECORD ..SB A -I

Field Sample No. S64z .

Company Sampled I Address c2 -1 1bOAJ - F "
Sample Point Description ALTe A-/ -E- 7J'AI vj3Nj A E A AJo, I

Stream Characteristics:
Temperature - _Flow _ _ _ __ _ _ pH
Visual Observations IComments NO tlisd.- rr) ) 7w/I)1,, r /L ada/Z

Collector's Name r'_K"1 Date/Time Sampled 1/-,- 9 "
Amount of Sample Collected Q r M ASO Q W9-f-
Sample Description 3 Se i-L S Arm PL
Store at: 0l Ambient 0 5C 00', - 100C 0 Other

0<aution - No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions . Special Handling . Hazards
fiNft!ZLE Pot? Pi/ffnF C-( 117ED 1W LE /

o Hazardous sample (see below) 1<n-hazardous sample

-J Toxic 0 Skin irritant 0 Flammable (FP< 400C)
J Pyrophoric 0 Lachrymator 0 Shock sensitive
o Acidic 0 Biological 0 Carcinogenic. suspect
o Caustic 0 Peroxide 03 Radioactive
0 Other.

Sample Allocation IChai of Possession:
Organization Name IA T -m
Received By - ( ,, ,A Date Received Li-Time
Transported By C'I J Lab Sample No. .,Lf( Ii'i
Comments
inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time-
Transported By Lab Sample No. _

Imments
inclusive Dates of Possession
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COMOMATIOIN

CHAIN OF CUSTODY RECORD -'7 I93 -7-.;-
Field Sample No. 56( 7-

Company Sampled/Address (?. &kJld AJ A F e

Sample Point Description - i TE 7 Fire Pep 1 A I ,NA6- hEq /V, Z

Stream Characteristics:
Temperature Flow pH

Visual ObservationslCommentls N v1,. /i cy A,-_n/,# n- p edeS

Collector's Name - .5)63itZ r"C Date/Time Sampled I// . y
Amount of Sample Collected L Q 4" /Ind',A/ XAtZ,

Sample Description s. St L ftyIp/E

Store at: 0 Ambient 1: 50C - 10°C 0 Other

2t~aution - No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions -Special Handling. Hazards 4"O'V t'/AZi0(? _ OtL( 5 // In Pt
MyogL At 4 -L ,P *M1'c Me' S s 1,JLt &#-ro-(

LEC 72,44--6 Z'

C Hazardous sample (see below) a'gon .hazardous sample

o Toxic 0 Skin irritant 0 Flammable (FP< 40OC
o Pyrophoric 0 Lachrymator 0 Shock sensitive

O Acidic 0 Biological 0 Carcinogenic-suspect

o Caustic 0 Peroxide 0 Radioactive

O Other -

Sample Allocation /Chain of Possession:

LAA
Organization Name __,__ _.. ____________________________________

Received By Date Received Time _{ _

Transported By - / 'li Lab Sample No. L

Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time

Transported By Lab Sample No.

Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time

Transported By Lab Sample No.

Comments

Inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Field Sample No. -S B 8 - I

CompanySampled/Address ('A NAO J 4r-8. d ! A.'A -/3

Sample Point Description .51TE r Fre... C12 4 Trt i ,k. ,A .P

Stream Characteristics:
Temperature Flow pH

Visual Observations/Comments *'% ,/4//- d(P/ -C - L ,d

Collector's Name I 04W tiA'170 Date/Time Sampled /1-17 '1
Amount of Sample Collected I q T" 4fl T"h2.

Sample Description .-3 ',,L S ; I

Store at: C Ambient l 5C Q- 100C Mther

E1r6Caution - No more sample available EC Return unused portion of sample 0 Discard unused portions

Other Instructions - Special Handlipg Hazards ---

,', i 14_ 2(to ppne )

C Hazardous sample (see below) R1on-hazardous sample

Toxic 0 Skin Irritant [] Flammable (FP.4 400C)

Pyrophoric 0 Lachrymator 7] Shock sensitive

E Acidic 0 Biological 11 Carcinogenic - suspect

-7 Caustic C Peroxide 11 Radioactive

E Other

Sample Allocation /Chaiu of Possession:
Organization Name i- . '-.

Received By tII &A /JI" Date Received I I i IA+ Time i2 2()

Transported By Lab Sample No. %tli I t)

Comments
Inclusive Dates of Possession

Organization Name

Received By Date Received Time

Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name

Received By Date Received Time

Transported By Lab Sample No.

inments
,€lusive Dates of Possession
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COMPONATION -2ToA

CHAIN OF CUSTODY RECORD 6 1 'e0

Field Sample No. kj EL- (. A-
Company SampledlAddress ,A'dsu /Af: ES O JNi&/k A/!/(
Sample Point Description- /OA/ T # tl,, EZL L A4

Stream Characteristics:
Temperature 1g,3  Flow 3 6fP'i /L. 21 pH
VisualObservationslComments Py * C-e9L l , -,l pU,,,n L/ £p-/ 1"2l I
Collector's Name "D2 /}/ ik/ Date/Time Sampled ) - -/- 0 Jr...
Amount of Sample Collected 9,o i O L lifL ±o20 L P/Ad A ? 90A1 V64 -Ii /
Sample Description /'/ m' #L A- bti /, - 7b 6LlA

Store at: C Ambient 2iC - - 100C Other _

eCaution - No more sample available 0 Return unused portion of sample 0l Discard unused portions

Other Instructions -Special Handling -Hazards D qt"l VO) eI _

E- Hazardous sample (see below) 13 Non-hazardous sample

El Toxic 0 Skin irritant 0 Flammable (FP< 400C
" Pyrophoric El Lachrymator 0 Shock sensitive
"l Acidic E- Biological 0 Carcinogenic -suspect

" Caustic [ Peroxide 0 Radioactive
" Other - ALA. /'/,42 010 d. J

Sample Allocation /Chain of Possession:
Organization Name __

Received By __ Date Received f t i) Time
Transported By - ____- , Lab Sample No. Lif)
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time

Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name
Received By - Date Received Time

Transported By Lab Sample No.
Comments
Inclusive Dates of Possession
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C60010W~AyION 7uc

CHAIN OF CUSTODY RECORD 6,~

Field Sample No. ~I !

Company Sampled/IAddress O4J0(,J A FE Q AM /AJ - IU'

Sample Point Description - K/ Al~iL Z .'FI-1- L

Stream Characteristics:
Temperature __ _ _ _ _ _ _ _ _Flow 1; -,O pH I

Visual Observations IComments 1, 4 6 tic,1 V'' I k-6/ptI r

Collector's Name L - Ds ate /Time Sampled /2''~ . Z~

AmountoalSample Collected 1-1060 rKaL 121,A', rht~ ,L P--i~L aAL! WM. vo,- V;f'
Sample Description Ll A00 m L -Avt %
Store at: C Ambient a~- 0 - 10-C C3 Other ______________________

016 aution -No more sample available 0 Return unused portion of sample Fl Discard unused portions

Other Instructions -Special Handling.- Hazards __Cl~Ph "t C-

" Hazardous sample (see below) 0 Non-hazardous sample

o Toxic C3 Skin irritant C3 Flammable (FP< 40"C)
o Pyrophoric C Lachrymator 0 Shock sensitive
o Acidic 0 Biological 03 carcinogenic -suspect
o Caustic 0 Peroxide 0 Radioactive
" Other~~~ K_3 ___-Z__j

Sample Allocation /Chain of Possession:
Organization Name-- -- __

Received By __ DaeRcidL fL Time IYK?
Transported By~ -Lab Sample No. 9fLl2_________
Comments ___________________ 

_______

Inclusive Dates of Possession____________ 
___

Organization Name__ ________

Received By ______ ____- Date Received -~_____Time _____

Transported By ___________-___ Lab Sample No. _________

Comments__________ _______ ___

Inclusive Dates of Possession____---

Organization Name__________ ________

Received By Date_____ _ Receive Time~__
Transported By _ _ _ _ _ __ _ _ _ __Lab Sample No. -_ _ _ _ _ _ _ _ _ _ _ _ _ _

Comments______________________________
Inclusive Dates of Possession__ _ _ _ _ _ _ _ ----. ---- - _________
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1

cor,..-avow 'f, 6e0

CHAIN OF CUSTODY RECORD .31 70A

Field Sample No. E L L LJ

CompanySampledlAddress CA.N M0J AFF3'!1- O.-JJOtj AJ"i

Sample Point Description M N D I To i' LVj LL_

Stream Characteristics:
Temperature / -.- SC- Flow . -PI / /.74 --  pH 8..-
Visual Observations /Comments '. -4-Te- C --IrQ 7VJ, L , '7 V, L J '5 u Aji

Collector's Name /O, in Z/ . DatelTime Sampled 0 30o/'/,C

AmountofSampleCollected 0loo mL ji2 c . -2- 5Zo M L -b I, .L/.u j r% L -

Sample Description !Y -b0 Ml Z- A"- .S e 4 k 7

Store at: 0 Ambient Q-0'C 0 - 10oC 0 Other

LCaution. No more sample available 01 Return unused portion of sample F3 Discard unused portions

Other Instructions- Special Handling- Hazards _.S tnp __P , __ "'s o/ g
12~ Z 6 _'J /ZtjL d j4

o Hazardous sample (see below) 0 Non-hazardous sample

o Toxic 0 Skin irritant 0 Flammable (FP< 40

o Pyrophoric 0 Lachrymator 0 Shock sensitive

o Acidic 0 Biological C Carcinogenic- suspect

" Caustic 0 Peroxide 0 Radioactive

" Other N _P-_ _6 __

Sample Allocation/Chain of Possession:
Organization Name _ _ -........ Tm..
Received By -. Date Received -Time I

Transported By -' Lab Sample No. ...... _

Comments ...... . .... .....

Inclusive Dates of Possession ...............

Organization Name ...............

Received By _Date Received Time

Transported By Lab Sample No........

Comments 
-------

Inclusive Dates of Possession

Organization Name

Received By __ __ _Date Received Time

Transported By Lab Sample No..
Comments

Inclusive Dates ot Possession
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CHAIN OF CUSTODY RECORD

Field Sample No. .1(3 7C(-(

Company Sampled /Address 0 7JMOAJ A-FR
Sample Point Description a - 0 0 . T/l, L. "5- -'e, -

Stream Characteristics:
Temperature Flow pH
Visual Observations IComments Ae, -L 9 (bwf _ l -'

Collector's Name .a& DatelTime Sampled l - .
Amount of Sample Collected M T Mli Pd 7h
Sample Description -I L.I
Store at: 0 Ambient 0 5C '<-1OC 0 Other

O Caution . No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions. Special Handling. Hazards ,-/. AL-., , fr- . j i 0 . -
e- ;c ides Ay'rse / ic.;,n re jr_t -Pkc toA0-

174

0 0 Hazardous sample (see below) 0 Non-hazardous sample

-1 Toxic 0 Skin irritant 0 Flammable (FP< 400C)

_j Pyrophoric 0 Lachrymator 0 Shock sensitive
O Acidic 0 Biological 0 Carcinogenic - suspect
o Caustic 0 Peroxide 0 Radioactive
o Other.

Sample Allocation lChaiq of Possession:
Organization Name _ _ _ _ _ _ _ _

Received By 1 7(7AiF Date Received .2'-I & Time I
Transported By Lab Sample No. &D

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time

Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time

Transported By Lab Sample No.

,nments
#nclusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Field Sample No. -

Company Sampled/Address CA-N.J P N 4F:S
Sample Point Description - 'O oC-O&y IQ-Se- A-9oa..

Stream Characteristics:
Temperature Flow pH
Visual Observations/Comments A 'VA

Collector's Name 7,AJ Date/Time Sampled 1- / -

Amount of Sample Collected ' I C) T (r P.s o " 'r4

Sample Description S-0 I L
Store at: 0 Ambient " 50C '-'1OoC 0 Other

3-aution - No more sample available 0 Return unused portion of sample 1 Discard unused portions

Other Instructions. Special Handling. Hazards , AkY'Z 4" -'r2C JdA I 0- ei,

o Hazardous sample (see below) 0 Non-hazardous sample

O Toxic 0 Skin irritant 0 Flammable (FP< 400C)
o Pyrophoric 0 Lachrymator 0 Shock sensitive
" Acidic 0 Biological 0 Carcinogenic . suspect
o Caustic 0 Peroxide 0 Radioactive
O Other -

Sample Allocation/Chain of, Possession:
Organization Name N_.i -.-
Received By _,Date Received w \ Time (0
Transported By -_ __ _ Lab Sample No. ___-___-, ___

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Oates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Field Sample No. 58 00 -

Company Sampled/Address C ,6jA/y0 APR
Sample Point Desciption eNTO/lOL 0 6-Y, ,E 'S,4 , 6--*

Stream Characteristics:
Temperature f%ow pH

Visual Observations/Comments 7- ol _C A - X 7 Y. 5

Collector's Name i.od2 Date /Time Sampled /-/- -
Amount of Sample Collected ck I r "T rK -1o rJ ,nA1 -_
Sample Description So g L
Store at: 0j Ambient J 56C 0 - 100C [ Other

E34dutlon • No more sample available 0 Return unused portion of sample C Discard unused portions

Other Instructions. Special Handling Hazards A4a g d - ,.41'C id" et rZ.- nl¢..

"? Hazardous sample (see below) El Non-hazardous sample

TOXIC C Skin Irrtant 0 Flammable (FPc 40-C)
J PyroplM 0 Lachrymator C Shock sensitive

" Acidic C Biological C Carcinogenic. suspect
C Caustic 0 Peroxide C Radioactive
" Other

Sample Allocation /ChalqVf Possession:
Organization Name I -a.
Received By D 4ate Received ,-M - To
Transported By Lab Sample No. C5

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time_
Transported By Lab Sample No.

mments

inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Field Sample No.-Q A

Company SampledlAddrees e- I.40 M RA

Sample Point Description

Stream Characteristics:
Temperature Flow PH

Visual Observations /Comments o-e , - -C At, -- -71

Collector's Name ". L'J4 DatelTime Sampled I-rq-q-_
Amount of Sample Collected I Z" IV- C O iJ
Sample Description
Store at: 0 Ambient 0 50C C -10°C C Other

C Caution . No more sample available C Return unused portion of sample C Discard unused portions

Other Instructions . Special Handling. Hazards 0I L 4 G--_._* 0(0 8Oo. (o_4

C Hazardous sample (see below) 0 Non-hazardous sample

C Toxic 0 Skin Irritant 0 Flammable (FPc 400C)
C Pyrophoti 0 Lachrymator 0 Shock sensitive
C Acidic C Biological 0 Carcinogenic . suspect
C Caustic C Peroxide C Radioactive
C Other

Sample AlIocationlChain of P saion:
Organization Name
Received By - (M Date Received Time
Transported By Ik ) / '.ab Sample No. d  '  5 02OT m

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received __ Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Field Sample No. .s4 -

Company Sampled/Address ("Ar)OA r-.BA
Sample Point Description Dvl A -z+,

Stream Characteristics:
Temperature Flow pH
Visual ObservationslComments doD'hi ( S 'rI( M i -' -5'

Collector's Name 77 £ c'1-t,-. DatelTime Sampled - 9
Amount of Sample Collected A I -Pvlr- ow jgr 0 T s

Sample Description
Store at: 0 Ambient 0 5-C (e-'-O-C C Other

t gauton -No more sample available C Return unused portion of sample C Discard unused portions

Other Instructions .Special Handling . Hazards , O 'L a& t Ir-c.f8 8 ) 1 V

9310 bt 41"19 " LC JId 'o4S 4 ad1A. .

C Hazardous sample (se below) C Non-hazardous sample

Toxic 0 Skin Irritant 0 Flammable (FPc 400C)
- PyrophorIc C Lachrymator C Shock sensitive

C Acidic C Biological C CarcinogenIc- suspect
C Caustic C Peroxide C Radioactive
C Other

Sample AllocatlonlChain of Poasession:
Organization Name /i-I -- I
Received By C1AAAM4vf~(/\ Date Received M Time

Transported By( W Lab Sample No. t5COL:(O2A
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.

nments
, lusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Field Sample No. -/

Company SampIedlAddress_ ," A0,/ 14PS

Sample Point Description a rm su *o 6.l// ,o, n9-

Stream Characteristics:
Temperature Flow pH

Visual ObsevationslComments r/ -f 2. 0/-S,0f

Collector's Name 7 7 / k 4 Date Time Sampled 
W A 

I -/ 

I

Amount of Sample Collected 6L IQ h */oQJ 7TIr
Sample Description Sdi,.
Store at: C3 Ambient C 50C P-' 10C 0 Other_

glaution - No more sample available C Return unused portion of sample C1 Discard unused portions

Other Instructions. Special Handllng -Hazards AAt AVZ& : o- L *5 r~a. RR 010; 90 QO )L

te-d A a 6r, t1 kFe 1,j i SC Aj-.

C Hazardous sample (see below) C3 Non-hazardous sample

C Toxic C Skin Irritant 0 Flammable (FPC 400C)
C Pyrophodc C Lachrymator 0 Shock sensitive
C Acidic C Biological C Carcinogenic . suspect
C Caustic C Peroxide C) Radioactive
" Other

Sample Allocation IChai of Possession:
Organization Name ___ _ __.

Received By - C&Date Received ,-115 Time_ 1'_ __
Transported By N _ _ _ _ __Lab Smple No._ _ __
Comments.

Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No..
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

H-14
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CHAIN OF CUSTODY RECORD

Field Sample No.

Company SampledlAddress ./O CAW IV.

Sample Point Description 0" y 44 _delh O "

Stream Characteristics:
Temperature Flow PH.

Visual ObservationslComments Q1.SMuZ . ,

Collector's Name D k, / -L? DatelTime Sampled _ -' - -

Amount of Sample Collected c . I L T "e ?;d'S/ 3-Ae.s

Sample Description SO 1L.
Store at: C Ambient - 5*C f<'-IO' C C Other___

[rCution -No more sample available 0 Return unused portion of sample C3 Discard unused portions

Other Instructions . Special Handling- Hazards Al +-iY 2 C Fie 01- Ad -.re-xeP 8 6) Lt
0 R -d a J .- , re J rJ'/

C Hazardous sample (see below) C Non-hazardous sample

ToXic 0 Skin Irritant C Flammable (FP- 40-C)

- Pyrophorli 0 Lachrymator C Shock sensitive

o Acidic C Biological C Carcinogenic -suspect

C Caustic -Peroxide 0 Radioactive

C Other

Sample Allocation /Chain of Possession:

Organization Name QA5
Received By ., 14Ak"JA Date Received A- Time ____

Transported By 2LJI L..L 9  Lab Sample No._ ___ _

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time

Transported By Lab Sample No. __

Comments
Inclusive Dates of Possession

Organization Name

Received By Date Received Time

"rensported By Lab Sample No.
nments

inclusive Dates of Possession

H-15



RADIAN
C442IPIIAON

CHAIN OF CUSTODY RECORD

Field Sample No. 58 i/A -I

Company Sampled/Address C(Ano J AFE
Sample Point Description EA,6-/'Ye -e

Stream Characteristics:
Temperature Flow pH

Visual ObservationslComments 6 Cv7wfae [a

Collector's Name 77 JIo_ .. Oate/Time Sampled 1- '-h -S
Amount of Sample Collected ,Q I T CPS/ T C

Sample Description SO,/
Store at: C Ambient C 56C -- 06C C Other

(Roaution - No more sample available [ Return unused portion of sample C Discard unused portions

Othorinstrucions-Special Handling-Hazards 151 i ,0 0 O l.

" Hazardous sample (see below) C Non-hazardous sample

C Toxic C Skin Irritant 0 Flammabe (FPC 40°C9

C PYrpOM C Lachrymstor 3 Shock sensitive

C Acidic C Biological C Carcinogenic suspect

C Causttc C Peroxide C Radioactive

C Other

Sample Allocation lChain of Possession:
Organization Name " - .

Received By ___n ______atoReceived Time

TransportedLab Sample No.

Comments
Inclusive Dates of Possession

Organization Name

Received By Date Received Time

Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name

Received By Date Received Time

Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

H-16



RADIAN
CUOGP4"AIOU

CHAIN OF CUSTODY RECORD

Field Sample No. ,

Company Sampled/Address (C!,-Ao ,y A--A
Sample Point Description eA ,ni__ k e i&I OYE1s//O .J 0j '

Stream Characteristics:
Temperature Flow pH
Visual Observations/Comments Le D-F a -C k 1 '- -7 1

Collector's Name 7 -i-- Oate/Time Sampled 11 4 -
Amount of Sample Collected 5L I T IX Ama -1  "A.. c
Sample Description So .-
Store at: C Ambient C 5"C (M'-1OC C Other

M-eautlon - No more sample available C Return unused portion of sample C Discard unused portions

Other Ins tions-. Special Handling. Hazards Prn ol A- F--. rp E3 ) 0 0 - o Att eaAoJre,6

0 Hazardous sample (see below) C Non.hazardous sample

* ToxIc C Skin Irritant 3 Flammable (FPc 409C)
i Pyrophorl 0 Lachrymator C Shock sensitive

C Acidic C Biological C Carcinogenic . suspect
C Caustic C Peroxide C Radioactive
C Other

Sample Allocation Chqp of Possession:
Organization Name V 17
Received By A Date Received " Time Xd)
Transported By Lab Sample No._ _ _ _ _ _ _ _
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
"rnsported By Lab Sample No. _

mments
inclusive Dates of Possession

H-17



RADIAN
CHAIN OF CUSTODY RECORD 6 g 94-1

Field Sample No.

Company SampledlAddrese Cwwl 4f'r
Sample Point Description IWO - - JS P I L I

Stream Characteristics:
Temperature 4e Flow pH
Visual ObservationslComments qI

Collectors Name 4. i , W, Date/Time Sampled Ic, - B -
Amount of Sample Collected 7. I QT Mi ASO A) TFA9,

Sample Description <ao I L

Store at: 0 Ambient 0 66C W-*f10*C 0 Other

ECaution -No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions -Special Handling. Hazards Aw Av . c R. 0 tL i rd ce_,Le ,, soloI 9,.0

" 0 Hazardous sample (see below) 0 Non-hazardous sample

O Toxic 03 Skin irritant 0 Flammable (FPc 400C
o Pyrophoric 0 Lachrymator 0 Shock sensitive
o Acidic 0 Biological 0 Carcinogenic -suspect
o Caustic 0 Peroxide 03 Radioactive
O Other

Sample Allocation IChain f Possession:

O rganization N am e 1% ) . I RT
Received By - _emuDate Received -- Time0

Transported By Lab Sample No. 0 0-\
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time _

Transported By Lab Sample No.

Comments
Inclusive Dates of Possession i

Organization Name
Received By Date Received Time
Transported By Lab Sample No.

Comments _
Inclusive Dates of Possession

H-18



RADIAN
CHAIN OF CUSTODY RECORD

Field Sample No.

Company SampledlAddress ,4 / 0 N J .

Sample Point Description ft 6 ,p

Stream Characteristics:
Temperature llow pH

Visual ObservationslComments ntWf O u 9.7Y ,0 ' -" 10,0)'

Collector's Name DatelTime Sampled /a - L -

Amount of Sample Collected ; Ih A< ^3 A"PS .
Sample Description S0 I i

Store at: 0 Ambient 0 5C (3-'OC 0 Other

o Caution . No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions- Special Handling. Hazards A AA V 2. -,- II , 0, Z c--,

0 Hazardous sample (see below) 0] Non-hazardous sample

1 Toxic 10 Skin irritant 0 Flammable (FP< 400C)

J Pyrophoric 0 Lachrymator 0 Shock sensitive

o Acidic 0 Biological 0 Carcinogenic. suspect

O Caustic 0 Peroxide 0 Radioactive

O Other -

Sample Allocation /Chain of Possession:

Organization Name _,__

Received By II Date Received T - iTime

Transported By -Lab Sample No. 5 ),b',

Comments

Inclusive Dates of Possession

Organization Name
Received By Date Received Time

Transported By Lab Sample No.

Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
T ransported By Lab Sample No.

mments

inclusive Dates of Possession

P.-19



va

RADIANCO004"ATIONl

CHAIN OF CUSTODY RECORD

Field Sample No.

Company Sampled /Address C ,'J O PJ AERi
Sample Point Description O 6 ACc ks Cie

Stream Characteristics:
Temperature Flow pH
Visual Observations/Comments S A-y-(A.-- iLh YS 1 . d6 1_ f'7, o

Collector's Name Date/Time Sampled - ( ) - g g
Amount of Sample Collected _

Sample Description
Store at: 0 Ambient 0 50C 0 - 109C 0 Other _

o Caution . No more sample available C3 Return unused portion of sample 0 Discard unused portions

Other Instructions -Special Handling - Hazards Ana I veo 2. , .

" Hazardous sample (see below) 0 Non-hazardous sample

o Toxic 0 Skin irritant 0 Flammable (FP< 400C
o Pyrophoric 0 Lachrymator 0 Shock sensitive
" Acidic 0 Biological 0 Carcinogenic . suspect

o Caustic 0 Peroxide 0 Radioactive
o Other

Sample Allocation IChain of Possession:
Organization Name _.__

Received By -__ _ Date Received L- I Time _____

Transported By - . Lab Sample No. '65Q Lb
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

H-20
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RADIANCOlM~METI"M

CHAIN OF CUSTODY RECORD

Field Sample No. 513 11 B -1

Company SampledlAddress CA4J A/ AO7-a

Sample Point Description /-2 A"

Stream Characteristics:
Temperature Flow _pH

Visual Observations /Comments L a Aft "I

Collector's Name .J Date/Time Sampled i I ' 8
Amount of Sample Collected ot I T ?i" r PO "TJ '.7
Sample Description ; L.
Store at: 3 Ambient 0 50C 0 -'00C 0 Other

o Caution - No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions. Special Handling. Hazards *t-a-L[ 2 k-tfl bJ) Q L rEAL4.A ,

", Hazardous sample (see below) 0 Non-hazardous sample

1 Toxic 0 Skin irritant 0 Flammable (FPc 400C)
J Pyrophorc 03 Lachrymator 0 Shock sensitive
O Acidic 0 Biological 0 Carcinogenic -suspect
ol Caustic 0 Peroxide 0 Radioactive
o Other

Sample Allocation /Chain of Po~session:
Organization Name Ni -A

Received By Date Received Time -I YX -

Transported By 1-_LabSampl No. -0A_____ ____ ___

Comments
Inclusive Dates of Possession

Organization Name,

Received By Date Received Time
Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time

"-ansported By Lab Sample No.

mments
Inclusive Dates of Possession

H%-21



RADImAN
CHAIN OF CUSTODY RECORD

Field Sample No. _ Ij j" .

Company SmpledlAddress
Sample Point Description oPA0 a .$P il An"a'.
Stream Characteristics:
Temperature Flow pH
Visual ObsematlonslComments, 4 a( S&M2g . 0'- l0, O1

Collector's Name M (  Date/Time Sampled
Amount of Sample Collected - I &) t" M 6 T
Sample Description '/) I L
Store at: 0 Ambient 0 56C f9-1OeC 13 Other

(Daution -No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions. Special Handling- Hazards I', Zt . .-7 . 1. tJ Za"L

O Hazardous sample (see below) 0 Non-hazardous sample

o Toxic 03 Skin irritant 0 Flammable (FP-: 40OC '

o Pyrophoric 0 Lachrymator 0] Shock sensitive
o Acidic 0 Biological 0 Carcinogenic . suspect
" Caustic 0J Peroxide 0 Radioactive
O Other -

Sample Allocation /Chain of Posse n

Organization Name__ _

Received By - Date Received Time

Transported By .Lb Sample No. 5,500 . ,

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

R-22



CHAIN OF CUSTODY RECORD

Field Sample No. FfiI 8zz3.

Comwy d/Addess ot4 Ar r
Samp(e 011qt *Wrpton Ar-A

Stream Characteristics:
Temperature Flow pH
Visual Observations /Comments 10rr O j13 -S*mq (a, 5- 7, S- S-

Collector's Name 'V v - DatelTime Sampled IZX- 'I I '(
Amount of Sample Collected I Q T ry a-A *z'f(S
Sample Description S0I L

Store at: 3 Ambient 0 50C Ci "-'01C 0 Other

9'eaution No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions Special Handling -Hazards 7-1 A Z 2 -iL A , -I , Iwe e4% &

0 Hazardous sample (see below) 0 Non-hazardous sample

-) Toxic 0 Skin irritant 0 Flammable (FPc 40*C)
-1 Pyrophoric 0 Lachrymator 0 Shock sensitive
o Acidic 0 Biological 0 Carcinogenic - suspect
0 Caustic 0 Peroxide 0 Radioactive
0 Other

Sample Allocation /Chain of Psession:

Organization Name -Reeve y6AjM jw Date Received 27t G Time 15COReceived By

Transported By Lab Sample No. _ _ _ _ _ _ _ _

Comments
Inclusive Dates of Possession

Organization Nme
Received By Date Received Time
Transported By- Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.

imments
inclusive Dates of Possession

H.-23



CINH~mAarmO P" blel

CHAIN OF CUSTODY RECORD

Field Sample No. 5 1i/-/

Company SampledlAddress "2JO3J A11 5SII -
Sample Point Description RAJ 1" 0 ba w --_( '.' eA ch ZL*d ,

Stream Characteristics:
Temperature Flow pH
Visual ObservatlonslComments AJO V 4L . ,5 ,.,. 'Y,4L_ rP.

Collector's Name 100 13 4.7UA. DatelTime Sampled 2. 97:0 I' 1 Qjr

Amount of Sample Collected O. [r rC) 1 ni rprp
Sample Description £ Oi L.

Store at: C Ambient ] SC BEl "- 10-C C Other

C Caution No more sample available 0 Return unused portion of sample C Discard unused portions

Other Instructions .Special Handling Hazards -/eA,.. FO Z. -A,,i., 80/.0, O 00Z

Hazardous sample (see below) C Non-hazardous sample

[ Toxio 0 Skin Irritant C Flammable (FPtc 400C)
0 Pyrophod [ Lachrymator C Shock seonsite
C3 Acidic C Biological C Carcinogenic- suspect
0 Caustic [ Peroxide C RadiMctive
C Other

Sample Allocation iChail P~ossession:
Organization Name _ 1 -

Received By - 'CA Date Received TI Tme I'00
Transported By Lab Sample No. 1-cOamO
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

H-24



I4 1

RADIAN
CHAIN OF CUSTODY RECORD

Field Sample No. IF A -
e~r~~oN rFBS1 S- A--

Company SampledlAddress LM(J3N Af-13 S i-A-3

Sample Point Description S e 15 -06z r~o

Stream Characteristics:
Temperature Flow pH

Visual Observations /Comments 0 .j 0"7!E A-,,

Collector's Name ,0 Date/Time Sampled / " $'-
-

Amount of Sample Collected 3 I 0T nl* O - -jfr-s
Sample Description
Store at: 03 Ambient 0 50C - 100C 0 Other

&-aution . No more sample available 0 Return unused portion of sample 0L Discard unused portions

Other Instructions- Special Handling - Hazards A- '4 A I, amd 0 , _ ,

o Hazardous sample (see below) 0 Non-hazardous sample

o Toxic 03 Skin irritant 0 Flammable (FP< 406C)

o Pyrophoric 0 Lachrymator 0 Shock sensitive

o Acidic 0 Biological 0 Carcinogenic -suspect

o Caustic 01 Peroxide 0 Radioactive

0 Other

Sample Allocation /Choi fPossession:

Organization Name 7 -

ReceivedBy_( j',A / - Date Received Time 0

Transported By I -- T - Lab Sample No. _ "_ __0_ __ _ _

Comments
Inclusive Dates of Possession

Organization Name

Received By Date Received Time

Transported By Lab Sample No. -_

Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time

Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

H-25



RAIAM
CHAIN OF CUSTODY RECORD

Field Sample No.. 5  ,"8 -I

CompanySampledlAddresss 6I& JOr) A-rpt 58/5" -8
Sample Point Description _jf,15 --- d

Stream Characteristics:
Temperature Flow -pH
Visual ObservationsiComments 1 J /L. "'I - ')

Collector's Name LA), .r'i Date/Time Sampled 1 - 7-S'.,5
Amount of Sample Collected , / T /Ifl/t f/ IWJ'__ _ _

Sample Description 0"1 (,t4

Store at: 0 Ambient 0 SC 10-C 0 Other

Ii.-Ctution -No more sample available 0 Return unused portion of sample C] Discard unused portions

Other Instructions . Special Handling. Hazards A0n j;, ___________,_____

1azrdous sample (see below) 1 0 Non.hazardous sample

o Toxic 0 Skin irritant 0 Flammable (FPc 40

o Pyrophoric 0 Lachrymator 0 Shock sensitive

o Acidic 0 Biological 0 Carcinogenic -suspect

o Caustic 03 Peroxide 0 Radioactive

o Other

Sample Allocation IChain _f Possession:
Organization Name a -_ -

Received By _- Date Received _-i 5 - Time 1100
Transported By - Lb Sample No. _

Comments "__

Inclusive Dates of Possession

Organization Name

Received By Date Received Time

Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time

Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

H-26



RADA
CHAIN OF CUSTODY RECORD

Field Sample No.

Company SampledlAddress e_',JW O A, , 4;=

Sample Point Descrption -S L--- 4 /2, ;.

Stream Characteristics:
Temperature Flow -pH
Visual Observations/Commenta 2L cLJl &V A j

Collector's Name tA. DatelTime Sampled /- -
Amount of Sample Collected a ) QT r ti ASm , a- <ArnJ
Sample Description -So I .. C /, s ,
Store at: 3 Ambient 0 56C Q--,'10C 0- Other

O Caution . No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions . Special Handling -Hazards , - - Je p A-nJ f g,,00.a-

Hazardous sample (see below) 0 Non-hazardous sample

Toxic 0 Skin irritant 0 Flammable (FPc 400C)
o Pyrophoric 0 Lachrymator 0 Shock sensitive
" Acidic 0 Biological 0 Carcinogenic -suspect

o Caustic 0 Peroxide 0 Radioactive
o Other -

Sample Allocation I ChTn of Possession:

Organization Name -i 6 . . ........
Received By - Date Received R-15_f6-__ _ Time IW

Transported By -W Lab Sample No. 5 OV
Comments __

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

H-2 7



CHAIN OF CUSTODY RECORD

Field Sample No.

Company Sanp iolAddress e C-'4 v Q A) A8 2 8 2.
Sample Point Description SitLe 2. - , -VJAJ A)O, .

Stream Characteristics:
Temperature Flow pH
Visual Observations/Comments A10 V _.._ _) __._ _ __._

Collector's Name W 9/ o Date/Time Sampled /"; 3 8S
Amount of Sample Collected 9, 14 T rvt Rs -Als
Sample Description 10 I'L ./'z-;

Store at: 03 Ambient 1 56C D-'1OC 0 Other

O Caution - No more sample available 0 Return unused portion of sample 03 Discard unused portions
Other Instructions - Special Handling.- Hazards AK 4- 7- trw dm. p-, ()'A-xf&.X - M

o Hazardous sample (see below) 0 Non-hazardous sample

O3 Toxic 0 Skin irritant 0 Flammable (FP< 40
o Pyrophoric 0 Lachrymator 0 Shock sensitive
o Acidic 0 Biological 0] Carcinogenic . suspect
O3 Caustic 0 Peroxide 3 Radioactive
o Other

Sample Allocation IChail Possession:
Organization Name - A 9--,_.
Received By - Date Received _J- /5 _ Time I j'00
Transported By Lab Sample No. 1550 a C 0
Comments

Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession

H-28



RAM1A

RADIAN CHAIN OF CUSTODY RECORD I
Field Sample No. 3(.-

Company Sampledl/Address chAwtt.oAJ APFA
Sample Point Description 9/- C "'l A~a,

Stream Characteristics:
Temperature___________ Flow -pH
Visual Obsetvations IComments A1 V4 LJnie

Collctos Nae A -A0 1'#?AA-- Data lTIme Sampled -Z Y 1f-
Amount of Sample Collected a3. 1 -)T -rV t -<,~ -fA
Sample Description .51 ;A.- C 6&LC^.
Store at: 0 Ambient 0 56C / -'%OC 0 Other___________________

E9-01tion - No more Sample available .0 Return unused portion of sample 0 Discard unused portions

Other Instructions -Special Handling -Hazards I___&7__"

o Hazardous sample (see below) 0 Non-hazardous sample

o Toxic 0 Skin irritant 0 Flammable (FP-c 40*C)
o3 Pyrophoric 0 Lachrymator 0 Shock sensitive
o Acidic 0 Biological 0 Carcinogenic -suspect
0 Caustic 0 Peroxide 0 Radioactive
O Other-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sample Allocation /Chair I Possession:
Organization Name_

Received By --_ AW___&,( Date Recev 7  T ime~ L
Transported By La-aml No. 0,; 0
Comments_____________________ ________ ___

Inclusive Dates of Possession ________ _ _--- -_______________

Organization Name__________ _______ ____________

Received By Daeecivdim
Transported By _______ _______Lab Sample No._____________

Comments ______________ _____________

Inclusive Dates of Possession _________________________

Organization Name __________ .

Received By _______________Date Received -- ____Time _____

Transported By _______________Lab Sample No.__________________
Comments___________ ___

Inclusive Dates of Possession _ _ _ _ _ _ _ _ _ _ _ ______________

H-2 9



RADAN Aco"PIAlrIONi

CHAIN OF CUSTODY RECORD

Field Sample No. .5 2 D- I
Company Sampled/Address -'%N O AIRPR6

Sample Point Description ' . &-,q dL Ajo, r7.

Stream Characteristics:
Temperature Flow ._pH
Visual ObservationslComments n 0 3LL" U't L I Q-.

Collector's Name 1k) DatelTime Sampled - -
Amount of Sample Collected I Q T th los-O nj ZP1frr-s

Sample Description Sd 1- e <-.. "
Store at: 0 Ambient 0 5C (---'-tOGC 0 Other

E4aution -No more sample available -0 Return unused portion of sample 0 Discard unused portions

Other Instructions Special Handling- Hazards 4 i I-2P4.- Let . CL4 A

JZhe L. jvx _7_kL-&-_1_&7,_4_RUA

O Hazardous sample (see below) 0 Non-hazardous sample

o Toxic 0 Skin irritant 0 Flammable (FPc 40
1o Pyrophoric 0 Lachrymator 0 Shock sensitive
o Acidic 0 Biological 0 Carcinogenic . suspect
o Caustic 0 Peroxide 0 Radioactive
o Other - I

Sample Allocation lChaj of Possession:
Orgaaization Name IV5 -
Received By Date Received.A2 -{ L" 5 Time
Transported By L N __ _0_A_ _ _
Comments _

Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments

inclusive Dates of Possession

H-30



RADIAN.
CHAIN OF CUSTODY RECORD

Field Sample No. $~

Company Sampledl/Address 4
Sample Point Description AJ C;c

Stream Characteristics:
Temperature _____________Flow ______________PH
Visual Observations /Comments o'vo 7 . A Oa &7c, (CA

Collector's Name K) Date/Time Sampled -B

Amount of Sample Collected c9, I Q-r M1 A:50n1 Z3PfELS
Sample Description , ,0 Id, - Si /, -

Store at: 0 Ambient 0 50C Et- 106C 0 Other____ __________________

S-C'ution -No more sample available *0 Return unused portion of sample 01 Discard unused portions.

Other Instructions -Special Handling -Hazards A^4IZr 2#L4t,- .DZ!24t_7S1 j

W MA, A6 SIoj- ava 0)

o Hazardous sample (see below) 0 Non-hazardous sample

o Toxic 0 Skin irritant 0 Flammable (FP< 400C)

o Pyrophoric 0 Lachrymator 0 Shock sensitive

O Acidic 0 Biological 0 Carcinogenic -suspect

o Caustic 0 Peroxide 0 Radioactive
o Other __________________

Sample Allocation IChai Of Possession:
Organization Name __ _ _ __

Received By -_____X. Date Received __?J5Time

Transported By -W Lab Sample No. ________________

Comments _______ _ _ _ _

Inclusive Dates of Possession ________- _______________

Organization Name _________ -__

Received By ____________ Date Received ____ Time-

Transported By ____________ Lab Sample No. ____________

Comments _______________

Inclusive Dates of Possession -_________ -______

Organization Nam* __________

Received By _______________ Date Received Time - _ _ _

Transported By ______________Lab Sample No. _________________
Comments _______________________

Inclusive Dates of Possession ___________~ -________________

H-31



RADIANCOMPDQRATION

CHAIN OF CUSTODY RECORD

Field Sample No. 67A -I

Company SampledlAddress ,,' NO AF Q -113

Sample Point Description Arv. i. - Alo. '

Stream Characteristics:
Temperature Flow pH
Visual ObservatlonslComments Alo V'... &J ,-,..&

Collector's Name P/, 04tZLS" - Date Time Sampled I - Aa-S
Amount of Sample Collected 0. k @T M" i%:r A rJ
Sample Description So t0 - S, i- !2
Store at: C Ambient C 50C [Ml.-"10C C Other

El Caution. No more sample available C1 Return unused portion of sample El Discard unused portions

OtherInstructions .Special Handling- Hazards Rh Z- . o&4v Z -. r-. 0010;
!RO.Ao 0- ea alp 1

[] Hazardous sample (see below) C Non-hazardous sample

C] Toxic C Skin irritant C Flammable (FPc 40°C'
C1 Pyrophoe C Lachrymator C Shock sensitive
C Acidic C Biological C Carcinogenic- suspect
C Caustic C3 Peroxide C3 Radioactive
C Other

Sample Allocation/ Chain o Possession:
Organization Name 5 -

Received By i Date Received T_____" _ Time / 'w
Transported By 7 Lab Sample No. 'A15A)00J.d
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

H-32



RAMIANlC 9

CHAIN OF CUSTODY RECORD

Field Sample No.

Company SamplediAddress 64-0,VA0 AJ 4 P- 8C'tSP,-

Sample Point Description e/t, -- : /' ,CL. - '- ,Ao

Stream Characteristics:
Temperature Flow PH _

Visual Observations IComments A y t-,

Collector's Name NV Roe #,tZ DatelTime Sampled / 2 .--0
Amount of Sample Collected -2 / 422 /AAdAlI air'f
Sample Description O/L.- , Ji-&, 5t

Store at: 0 Ambient 0 5"C 15- 10"C 0 Other

o Caution No more sample available .0 Return unused portion of sample 01 Discard unused portions

Other Instructions Special Handling Hazards An /, .1- cd_/ 1 eJ

, Hazardous sample (see below) 0 Non-hazardous sample

O Toxic 0 Skin irritant 0 Flammable (FP< 401C)
o Pyrophoric 0 Lachrymator 0 Shock sensitive
O Acidic 0 Biological 0 Carcinogenic -suspect
O Caustic 0 Peroxide 0 Radioactive
O Other

Sample Allocation/Chain of Possession:
Organization Name - W I _
Received By -___- Date Received - 15 1 5 Time
Transported By - Lab Sample No. _ 9K2XR 0

Comments
inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No. _

Comments ----------
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments

inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Field Sample No. //8 Sd4± )
Company Sampled/Addres (,_ ,t 0, _ / CI -r"4 Is. A !
Sample Point Description i. lf 1IIS 3 . -

Stream Characteristics:
Temperature "----___-_Flow pH
Visual ObservationslComments Y1 - ( e by,, ,i ( O "4 -vi , i4JZJC4,

Collctor'sNeme "b), Ut-,kraA.4. .,,' - DatelTimeSampled Fb, Y- Ro, Iqh-
Amount of Sample Collected 40yJ% L1;aaL -- _.L4xC
Sample Description &e', I
Store at: 0 Ambient 0 50C X- 106C 0 Other

XCaution - No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions - Special Handling- Hazards

0 Hazardous sample (see below) (Non-hazardous sample

O Toxic C0 Skin irritant 0 Flammable (FPc 40°C'
o] Pyrophoric 0 Lachrymator 0 Shock sensitive
o Acidic 0 Biological 0 Carcinogenic -suspect
o Caustic 0] Peroxide 0 Radioactive
0 Other

Sample Allocation IChainLPossession:
Organization Name 4 - .
Received By 9W Date Received X-115 35 Time
Transported By 4/ ), Lab Sample No._ _ _ _ _ _ _ _ _
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.

Comments
Inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Field Sample No. :5133A

Company SampledlAddress 6"IAJON AFG0 (Lovi4 NA0 0
Sample Point Description ~I/e K n,~/]A 513r 3

Stream Characteristics:

Temperature__________ Flow- pH
Visual Observationsl/Comments kJ) ra Li 11le.. A C +4pmA-X-I-'1

Collector's Name D, Rich ni'rn DatelTime Sampled ~ 13 - 8, - ~
Amount of Sample Collected 1 91 n ji _r a- 13 4vv

Sample Description . oa;L
Store at: 0 Ambient 940C C3 - 10oC 03 Other____________________

eCaution - No more Sample available C0 Return unused portion of sample 0 Discard unused portions

Other Instructions -Special Handling.- Hazards Av' 4r t YtfLe Fro e. en 0 '1 L

'7 0 Hazardous sample (see below) 0 Non-hazardous sample

'3 Toxic C0 Skin Irritant 0 Flammable (FP< 400C)
o Pyrophoric 0 Lachrymator 0 Shock Sensitive
O Acidic 0 Biological 0 Carcinogenic -suspect
o Caustic 0 Peroxide 0 Radioactive
O Other-

Sample Allocation IChainaf Possession:
Organization Name - A,,

Received By fj 1 _AI Date Received 1_ Time 0'P50
Transported By -Lab Sample No. -I(

Comments_______________________________________
Inclusive Dates of Possession_________________________________

Organization Name____________________________________
Received By Date Received _______Time _____

Transported By____________ Lab Sample No._______________
Comments
Inclusive Dates of Possession_________________________________

Organization Name____________________________ ________

Received By Date Received _______Time -___

Transported By ______________Lab Sample No._________________
;omments

Inclusive Dates of Possession_________________________________
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CHAIN OF CUSTODY RECORD 5 3 - 3Z - ( i - 3 

Field SampleNo./. /c..

Company SampledAddress f ' ,* J, 
Fil N r

Sample Point Description S'i-& 3 &cunaZZ., AJo -7

Stream Characteristics:
Temperature Flow pH
Visual Observations/Comments A10 I/L, C Z Y - i --,

Collector's Name D, .,r- A m,,, I , 1. " A"c DateTime Sampled . IS"-8S-; t-,9 a
Amount of Sample Collected
Sample Description
Store at: 0 Ambient 94-C 0 - 10 C 0 Other_

[3-Caution - No more sample available 0 Return unused portion of sample 03 Discard unused portions

Other Instructions -Special Handling. Hazards 47, se Ly e , L, A, l Al. -,-AL

Hazardous sample (see below) 0 Non-hazardous sample

o Toxic 0 Skin irritant 0 Flammable (FP< 406C'
o Pyrophoric 0 Lachrymator 0 Shock sensitive
o Acidic 0 Biological 0 Carcinogenic suspect
O Caustic C Peroxide 03 Radioactive
" Other_

Sample Allocation /Chain of Possession:
Organization Name iR/.y,
Received By 8m m( Date Received TAO S Time0=/
Transported By Lab Sample No. M0 111y, 177
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No. ____

Comments
Inclusive Dates of Possession
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CHNN OF CUSTODY RECORD S8 - 4- D-

Field Sample No.

Company SampledlAddress t E. 1 9G
Sample Point Description "tt&- L J0 , I L 10 tQ . 9

Stream Characteristics:
Temperature __ Flow pH
Visual Observations/Comments , - "- ' , -

Collector's Name 7-v ' Date/TimeSampled 2 -7-24
Amount of Sample Collected QT h )tAAQNA<)j -- S
Sample Description so L

Store at: 0 Ambient "*C 0 - 109C 0 Other

E36aution -No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions . Special Handling Hazards A e-I z7 tL_

,f&L s/ Y4c ', + 6 ( L

0o Hazardous sample (see below) 0 Non-hazardous sample

rj Toxic 0 Skin Irritant 0 Flammable (FP-C 40*C)

J Pyrophoric 0 Lachrymator 0 Shock sensitive
o Acidic ] Biological 0 Carcinogenic 'suspect
0 Caustic 0 Peroxide 0 Radioactive
0 Other

Sample Allocation IChaiLo Possession:
Organization Name , 4" -

Received By Aate Received________ Time

TransportedBy Lab Sample Bo. y" OR 10
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time

Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Recsived Time

Transported By Lab Sample No.

omments
inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD - / '-

Field Sample No. _______

Company Sampled Addressa 04 A7 210 FedSml

Sample Point Description , - ,, 4/

Stream Characteristics:
Temperature Flow pH
Visual ObservtionslComments An d' ! . e- 1. 7'i'rsA pH

Collector's Name 7 b/'7-, A, ) L /,,SItAvateITimeSampled - c 2 6- ' -
Amount of Sample Collected A o / In /t .- 4rc
Sample Description . '¢9, L -,.t 1 S.rV. ,/

Storeat: 0 Ambient & 0 - 1C 0-Other

0 Caution -No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions Special Handling - Hazards 4 2 ,

<1 Hazardous sample (sm below) 0 Non-hazardous sample

0 Toxic 03 Skin Irritant 0 Flammable (FPc 400C
o] Pyrophoric 0 Lachrymator 0 Shock sensitive
o Acidic 0 Biological 0 Carcinogenic -suspect
o Caustic C Peroxide 0 Radioactive
O Other

Sample AllocationIChla of Possession:
Organization Name VT5 -5

Received By Date Received _________ Time O)7'c
Transported By Lab Sample No. S'6a - I(1k'
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD - IP /

Field Sample No-9-IP-J

CompanySampledlAddress Ck4 ,jo F- - P-3

Sample Point Description S* ( a
Stream Characteristics:
Temperature Flow pH
Visual ObsevationslComments . o ' tx.,t-W-,-'tJwr

Collector's Name (24,- 2 9.') Date/Time Sampled - 2 -
Amount of Sample Collected -9'- Vp y- , J . i ei .Ma A02 i.-&- 'fi O IF) L
Sample Description 5b l L
Store at: 03 Ambient 0 59C 0 -106C 0 Other

O3 Caution - No more sample available 0 Return unused portion of sample 03 Discard unused portions

Other Instructions -1peclal Handling - Hazards

J 50- g~s4"lA A~ -1 1 O1 u

o Hazardous sample (see below) 0 Non-hazardous sample

"3 Toxic 03 Skin irritant 0 Flammable (FPc 406C)
O Pyrophoric 0 Lachrymator 03 Shock sensitive
[ Acidic 0 Biological 0 Carcinogenic -suspect
O Caustic 0 Peroxide 0 Radioactive
O Other

Sample Allocation IChain of Possession:
Organization Name I, -,
Received By U A Date Received Time
Transported By (____Lab Sample No. J666_-&___50
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
-ransported By Lab Sample No. ,

,omments
Inclusive Dates of Possession
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RADIAN_ 58- E --L
CO.IM SB - --

CHAIN OF CUSTODY RECORD 55 -3-- /
S 6 -3 E-4.

Field Sample

Company SampledlAddreaa .58', 8f:At /)- /3, - i

Sample Point Description fnd/i'I nJ. 3 58 1, e .1-/34 - a-

Stream Characteristics: 5B-8 3
Temperature Flow __pH.__ -SO.__.,__o_._
Visual ObservationslComments 'H /d,0- 0p i4n I'd

Collector's Name " A IT (/4/ - - DOatelTime Sampled ' ,

Amount of Sample Collected a I ! T r ,if / v' r-s

Sample Description A,L AM .' C A I&

Store at: 0 Ambient 1S*C 0 - 100C 0 Other

;..Ou1itlon -No more sample available 0 Return unused portion of sample 0 Discard unu-ed portions

Other Instructions Special Handling -Hazardn s A I o, ;e 4n L

I

-20 Hazardous sample (see below) 0 Non azardous sample

O Toxic 0- Skin Irritant 0 Flammable (FPC 401W
o Pyrophorlc 0 Lachrymator 0 Shock sensitive
O Acidic [I Biological 0 Carcinogenic suspect

O Caustic 0 Peroxide 03 Radioactive
O Other -

Sample Allocation IChain f Possession:
Organization Name W -, --,

Received By Date Received Time 0 0

Transported By- G_ "_ Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.

Comments
Inclusive Dates of Possession
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RA DN. i 1 NM-. 0. 114. Ie.4..t<

CHAIN OF CUSTODY RECORD - "- .-, ,. ;, , .. ,.,,, .j t -/Fiord Sample No. _ .5 ,-,.

Company SamptedlAddressa ( CAk i\ 4L&_, A$Fiq N ~itS kjiV
Sample Point Description A S

Stream Characteristics:
Temperature Flow pH

Visual ObservationslComments t; ' L - ('.ikt,\v1, -

Collector's Name -: P C A6, 1_ L, - DatelTime Sampled

Amount of Sample Collected '5 7 #i-- ~~ ~ b ~L 1 I 1 i

Sample Description C
Storeat: []Ambient 056C 0 -10C 0 Other £- L

o Caution -No more sample available 03 Return unused portion of sample 0 Discard unused portions

Other Instructions -Special Handling -Hazards 4- t2.- A" ( IA ( a P e

/ 0 Hazardous sample (see below) 03 Non-hazardous sample

1 Toxic 0 Skin irritant 0 Flammable (FP< 40C)

. Pyrophoric 0 Lachrymator 0 Shock sensitive

o Acidic 0 Biological 0 Carcinogenic -suspect

o Caustic 0 Peroxide 0 Radioactive

o Other_

Sample Allocation /Chain of Possession:

Organization Name

Received By _ OW 1 -.kil Date Received , Time ('9 Y/
Transported By / "_ - _ Lab Sample No. _._"_,,__ !

Comments ___

Inclusive Dates of Possession

Organization Name
Received By Date Received Time

Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name

Received By Date Received Time
-eansported By Lab Sample No.

mments

Inclusive Dates of Possession
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17A- S- .

como , 1P rno0, f 7.4 -3

CHAIN OF CUSTODY RECORD 7 y

Field Sample No.

Company Sampled/Address CCL IIA,') I Aq rE
Sample Point Description ,, 1cn1/ - 1 - -

Stream Characteristics:
Temperature Flow pH
Visual Observations/Comments ,r , cj-y, In jit s

Collector's Name L",,- 9- _I c Date/Time Sampled
Amount of Sample Collected , I --F ',, Jfts

Sample Description $c t L .

Store at: C Ambient C 50C -109C EC Other 3 CL..

C Caution -No more sample available C Return unused portion of sample [ Discard unused portions

Other Instructions-Special Handling-Hazards /n 4 1X 2 -' A P 'rc-

4/,-4I b, .I&

C Hazardous.mmple (see below) C3 Non-hazardous sample

C Toxic C Skin Iritant 0 Flammable (FPW 40"C)
C Pymphofti 0 Lachrymator 0 Shock sensitive
C Acidic C Biological C3 Carcinogenic - suspect
C Caustic C Peroxide C Radioactive
0 Other

Sample Allocation IChan of Possession:
Organization Name W1_1-7 -
Received By L Date Received 3 Time G'1

Transported By Lab Sample No. __ ________
Comments
inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession
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C imamCHAIN OF CUSTODY RECORD 2- ra uLS

Field Sample No. bnckc row * 1#

Company Sampledl/Addressa* 
0 c j<jX

Sample Point Description L ~f

Stream Characteristics:
Temperature ____________Flow - pH

Visual Observations /Comments

Colecor' Nme -k,//4 -sDate/Time Sampled /-3 ~-
Amount of Sample Collected
Sample Description .7'(4

Store at: 0 Ambient 0 66C 0 - 100C 03 Other - "e

o Caution -No more sample available 13 Return unused portion of sample 03 Discard unused Portions

Other Instructions SalalHandling -Haa A AIj A-L 'YZ- C 5 $ L.9 d-Lt twe4wi(X

o Hazardous sample (see below) 0 Non-hazardous sample

Toxic 03 Skin Irritant 0 Flammable (FP'c 400C)

dl Pyrophoric 0 Lachrymator 0 Shock sensitive

o Acidic 0 Biological 01 Carcinogenic -suspect

ol Caustic 0 Peroxide 0 Radioactive

o Other -

Sample Allocation IChai foPossession:
Organization Name 14 - -
Received By '- Date Received -- Time

Transported By -___ Lab Sample No. ~ ± 1~~
Comments________________________
Inclusive Dates of Possession_________________________________

Organization Name
Received By Date Received _______Time _____

Transported By ______________Lab Sample No.-

Comments ________________________
Inclusive Dates of Possession-

Organization Name
Received By Date Received _______Time _____

flisported By _____________Lab Sample No._____________

mments
Inclusive Dates of Possession_________________________________
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CHAIN OF CUSTODY RECORD QV/L L

Field Sample No. 4 J 67 L

Company SampledlAddrese 0An/ A &F6 /I/;f
Sample Point Description i- .//'a A 16 k) P_-Z

Stream Characteristics:
Temperature /& 0(2 Flow pH 7 'r'
Visual Observations /Comments e-&

Collector's Name 7 -K, -L Date Time Sampled - -8 O9C/)A.t -/och/
AmountofSampleCollcted tve i/ * /' fiO I v) I (vr,_ M 1
Sample Description & a-'7

Store at: C Ambient IGS4C 0 - 106C -1 Other At/ n [jl_ D,1'e el-

_.,Gaution - No more sample available 0- Return unused portion of sample 0 Discard unused portions

Other Instructions - Special Handilng Hazards AJ'uAu 6 bc- dIf'n 0// f 4Ud,*'?

o Hazardous sample (see below) 0 Non-hazardous sample

O Toxic 01 Skin irritant 0 Flammable (FP< 400CI
o Pyrophoric 0 Lachrymator 0 Shock sensitive

o Acidic 0 Biological 0 Carcinogenic - suspect

o Caustic 0 Peroxide 0] Radioactive
" Other

Sample AllocationIChalp of Possession:
Organization Name , -

Received By C'" Date Received -005 Time 05-30
Transported By U A /\ Lab Sample No. ,.O L. l
Comments
Inclusive Dates of Possession

Organization Name

Received By Date Received Time

Transported By Lab Sample No.

Comments

Inclusive Dates of Possession

Organization Name
Received By Date Received Time

Transported By Lab Sample No.

Comments
Inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Field Sample No.

CompnySampledAddress Q J 4fS -
Sample Point Description SO (-

Stream Characteristics:
Temperature _ _ __ __ Flow pH
Visual Observations /Comments .. .... ....

Collector's Name T( L- Date/Time Sampled 11 .O -
Amount of Sample Collected Z I Q7 / sftoA 4-2..
Sample Description
Store at: 03 Ambient 0 56C Er- IOC o Other_ _ _ _ _ _ _ _ _

o Caution - No more sample available 0 Return unused ption of sample 0 Discard unused portions

Other lnstructions. Special Handling. Hazards '-JN D .- _ 0L . 6,-(44. 6b-._ 10 ".O

O3 Hazardous sample (see below) 0 Non-hazardous sample

o Toxic 0 Skin Irritant 0 Flammable (FPc 400C)
']Pyrophoric 0 Lachrymator 0 Shock sensitive
Jl Acidic 0 Biological 0 Carcinogenic suspect
O Caustic 01 Peroxide 0 Radioactive
o Other...I

Sample Allocation /Cha * of Possession:
Organization Name II -

Received By - /DateReceived E- 5 Time
Transported B _ _ Lab Sample No. 1505 SI
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
"'mments

usive Dates of Possession
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CHAIN OF CUSTODY RECORD 7V /Y

Field Sample No. 13

CompanySampledlAddress, hljUo ,J CA Fa QJJO j i JN
Sample Point Description A I TO e. , L- ,... 1?

Stream Characteristics:
Temperature ie. If Flow 2 "Pr l s//- pH 7. 5VisualObservations /Comments Wl.- TI/- R aue.r

Coifector'sName 1'Ob,' k. LA ., !. 4J DatelTimeSampled I-.2f-9S- I120 hrs
Amount of Sample Collected 100o At L piao4ic , Z 5Z)Q rKL D~~i1-t _,, IQ L 11 4 V1 *1.,

Sample Description '/ 5VO,-Z 4L i ~,'4- 4o~ J Z (!Ji 4 &h74 z,
Store at: 0 Ambient IC 0 - 10C 0 Other ,, _ _ _ _ _ -

[C ution - No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Ins ructions -Special Handling. Hazards IM 5- - ,msL .i) TAS-_vd

M_&E 12iL2f 1,A L0_3 AG L2 qO 4./_ kd-Lt -b$

o Hazardous sample (see below) 0 Non-hazardous sample

o Toxic 0 Skin irritant 0 Flammable (FP< 40
o Pyrophoric 0 Lachrymator 0 Shock sensitive
o Acidic 0 Biological 0 Carcinogenic -suspect
O Caustic 0 Peroxide 0 Radioactive
- Other -JMJ 214 SO_ - l& (_

Sample Allocationl Chai of Possession:
Organization Name ____ 

__-Received By _- %// ___-__ _____

ReceiedBy- <Date Received -_ 5 _ Time 1QO0
Transported By - - Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name
Received By Date Received --- Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession
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APPENDIX I

CORRESPONDENCE WITH FEDERAL, STATE, AND/OR
LOCAL REGULATORY AUTHORITIES

Radian did not have a need or
requirement to correspond with
regulatory authorities during
the conduct of this IRP.
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FRANCIS J. SMITH

EDUCATION:

M.S., Sanitary Engineering. Massachusetts Institute of Technology. 1954.

B.S.. Civil Engineering. University of Michigan, 1950.

EXPERIENCE:

Senior Program Manager. Research and Engineering Operations. Radian Corpora-
tion. McLean, VA. 1985-Present.

Program Manager. Research and Engineering Operations. Radian Corporation.
McLean. VA. 1981-1985.

Senior Associate. Occupational Health and Safety and Environmental Engineer-
ing , A.T. Kearney Management Consultants. Alexandria. VA. 1980-1981.

Acting Chief Environmental Planning. Logistics and Engineering. Headquarters
USAF. Washington. DC. 1979-1980.

Chief Environmental Policy, Logistics and Engineering. Headquarters USAF.
Washington. DC. 1976-1979.

Director Environmental Protection. Air Force Systems Command (AFSC), Andrews
Air Force Base. MD. 1972-1976.

Chief Bioenvironmental Engineering. Headquarters Pacific Air Force. Hickam Air
Force Base, HI, 1968-1972.

Similar assignments at Headquarters Alaskan Air Command, Headquarters Tactical
Air Command, and at Subcommands of Strategic Air Command. 1951-1968.

Junior Industrial Waste Engineer. Lederle Division. American Cyanamide. Pearl
River. NY. 1950-1951.

FIELDS OF EXPERIENCE:

Mr. Smith has had 35 years experience in all aspects of environmental engi-
neering. This experience ranges from carrying out the routine environmental
and occupational health operations at individual installations to running the
environmental activities of a major federal agency. He is a registered
professional engineer, certified industrial hygienist, certified safety
professional and is a diplomate of the American Academy of Environmental
Engineers.

Mr. Smith is the program manager for the confirmation study of the Marine
Corps Training Base at Quantico. Virginia. This is the second phase of the
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Francis J. Smith

Navy assessment and control of installation pollutants (NACIP) program for the
base. It includes three phases: verification of the existence of groundwater
contamination; further characterization, as needed; and preparation of reme-
dial plans and specifications. He was the program manager on the Air Force
Engineering and Services Center (AFESC) basic ordering agreement. Mr. Smith
was the program manager for four USAF IRP phase 1 record searches. He is also
the program manager for the preparation of a hazardous waste management plan.
SPCC and other related environmental plans for a Naval air station. Re
manages a subcontract with a major USA architect-engineer firm for the provi-
sion of analytical and technical services in support of groundwater investiga-
tions.

He is a section manager in the solid and hazardous waste management business
unit of the research and engineering division. Mr. Smith assists the Radian
staff in the identification of business opportunities across the seven busi-
ness units that comprise Radian services. In addition he coordinates all
Radian business with DOD in the environmental and occupational health areas.
He also participates in the marketing of Radian services to federal agencies
and trade associations.

Since retiring from the USAF. Mr. Smith has been involved in a variety of
projects including both environmental and health work. The emphasis has been
on hazardous waste. They have included assistance in the quality review of
reports; health and safety evaluation of cement plants seeking permits to burn
chemical wastes; draft environmental impact statement (EIS) on the thermal
destruction of chemical wastes; review of the treatment of photographic
chemical manufacturing wastes; groundwater contamination studies; RCRA
impacts; and an R&D study of truck tire noise for the National Highway Safety
Transportation Agency.

He was the certified industrial hygienist (IH) and an environmental consultant
for A.T. Kearney Management Consultants. In addition to the routine occupa-
tional safety and health activities he specialized in the interpretation and
response to the EPA RCRA regulations.

For three of the last four years in his assignment with Headquarters USAF. he
was responsible for air, land, and water pollution menagement programs. This
included programming an average of $19 million per year. Also included were:
the implementation of RCRA; the initial USAF Installation Restoration Program
(IRP. equivalent to CERCLA-Superfund); management of 17 million acres of
natural resources; and the National Environmental Policy Act (NEPA) environ-
mental impact analysis program. In addition to these activities, he assumed
responsibility for one year for all of Enviromental Planning, This included:
comprehensive base planning; the Air Installation Compatibility Use Zone plans
for acquiring land near bases with high noise or azcident potential; and the
development of environmental methodologies.

At the Air Force Systems Command. Mr. Smith organized an office to address
effects of the federal environmental laws on the Research. Development and
Acquisition programs. (This office was the highest level environmental
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activity ever established at a USAF major command.) He directed almost all of
the EIS's issued by the USAF in this period. He was an expert witness for the
federal government. One was a suit over the health hazards associated with
the siting of new type radar stations in California and Massachusetts. The
other pertained to an EIS for new facilities in Colorado. Additionally, he
was responsible for advising on the industrial hygiene and environmental needs
of government owned contractor operated (GOCO) industrial plants.

During his assignment to the Pacific Air Force. Mr. Smith provided environ-
mental and industrial hygiene guidance to USAF activities in Korea, Japan.
Taiwan. Vietnam. Thailand. Philippine Islands, Guam. Trust Territories, and
Hawaii. This included the traditional areas of sanitary engineering (water
supply, treatment, and distribution; waste collection, treatment, and dis-
posal; and pest control). It also included more modern problems. such as
LASER equipment calibration, maintenance, and use; handling of large volumes
of herbicides; noise control; industrial hygiene; heat and cold extremes;
decontamination and quarantine of equipment to prevent introduction of foreign
fauna or flora into the U.S. from Asia. For four years. Mr. Smith was a
member of the United States delegation to the South East Asia Treaty Organiza-
tion (SEATO) Military Committee. He represented the U.S. with regard to public
health engineering policies. Mr. Smith also evaluated USAF civic action
programs to provide basic water and waste disposal to rural Thai villages.

Other USAF assignments in various commands provided environmental engineering
and industrial hygiene support for the combat Air Force. Many of the previ-
ously mentioned activities were carried out as well as support for the current
priority preventive medical activities. Some examples of the latter would be:
defense against accidental release or delivery and use of chemical agents;
improved water treatment plant operations; improved wastewater facilities and
operations; conversion of dumps to sanitary fills; substitution of less toxic
materials; and engineering control of working exposures.

CERTIFICATIONS/REGISTRATIONS AND PROFESSIONAL SOCIETIES:

Certified Industrial Hygienist by the American Board of Industrial Hygiene.
1971. No. 690

Certified Safety Professional by the Board of Safety Professionals of the
Americas, 1972. No. 2103

Registered Professional Engineer. State of Massachusetts. 1963. No. 19021
Diplomate. American Academy of Environmental Engineers, 1980.

American Industrial Hygiene Association (National and Baltimore-Washington)
American Conference of Government Industrial Hygienists
National (and Maryland) Society of Professional Engineers
American Academy of Industrial Hygiene
American Academy of Environmental Engineers
American Defense Preparedness Association
Air Force Association
Society of Military Engineers
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THOMAS W. GRIMSHAW

EDUCATION:

Ph.D., Geology, University of Texas at Austin, 1976.

M.S., Geology, University of Texas at Austin, 1970.

B.S., Geological Engineering, South Dakota School of Mines and Technology,
1967.

EXPERIENCE:

Program Manager, Radian Corporation, Austin, TX, 1984-Present.

Division Manager, Policy and Environmental Analysis Division, Radian Corpora-
tion, 1982-1984.

Department Head, Environmental Analysis Department, Radian Corporation, 1978-
1982.

Group Leader, Radian Corporation, 1976-1978.

Teaching Assistant, The University of Texas at Austin, 1974.

Captain (R&D Coordinator), U.S. Army, 1970-1972.

Geologist, Junior Grade, Amoco Production Company, 1969-1970.

Geologic Field Assistant, Amoco Production Company, 1967.

Certification: AIPG Certified Professional Geologist No. 4425

FIELDS OF EXPERIENCE:

As Program Manager at Radian, Dr. Grimshaw has overall responsibility for the
technical, fiscal, and schedule aspects of several solid/hazardous waste,
ground-water, and other environmental projects. For these projects, he serves
as the primary point of contact for the clients sponsoring the work.
Dr. Grimshaw is also responsible for marketing and preparing proposals for
Radian services in a variety of areas, including solid/hazardous waste site
investigations, remedial action planning and implemmntation, ground-water con-
tamination studies, multidisciplinary environmental studies, and reclamation
investigations.

Most recently, Dr. Grimshaw has served as Program Manager (PM) for solid/haz-
ardous waste disposal investigations at seven U.S, Air Force bases in Texas,
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Oklahoma, Louisiana, and New Mexico. These projects, which are being per-
formed for the USAF Occupational and Environmental Health Laboratory, Brooks
AFB, Texas, are an integral part of the Air Force Installation Restoration
Program. Each investigation includes soil sampling and analysis, monitor well
installation, and surface water sampling and analysis. The resulting data are
interpreted in terms of degree of soils, ground-water, and curface-water im-
pacts, and recommendations are made for investigations for defining remedial
measures to be undertaken.

Also for the Air Force, Dr. Grimshaw is PM for wastewater investigations at
Kelly AFB and Laughlin AFB, Texas. The study at Kelly AFB is to detemine the
source and characteristics of industrial wastewater and other inflows to the
storm sewer system and to make recommendations for redirecting these flows to
the industrial wastewater treatment plant. The investigation at Laughlin AFB
is a comprehensive evaluation of the effectiveness of the existing wastewater
treatment system accompanied by recommendations for required changes to the
system.

Dr. Grimshaw is also PM for an ongoing task order contract for a large IBM
manufacturing plant in Austin, Texas. This contract is for sampling, analy-
sis, and related services for ground-water monitor wells, wastewater streams,
and other sources in the plant.

For a major law firm in Kansas City, Missouri, Dr. Grimshaw is serving as PM
for a program to provide Expert Witness and corollary services related to a
hazardous waste disposal site in Kansas City. A lawsuit has been filed
against the four largest Potentially Responsible Party generators and the
owner/operator by the U.S. Department of Justice (who received the case by
referral from the U.S. Environmental Protection Agency). Radian is working
with the law firm representing the former owner/operator of the site.

Expert support is being provided in the following areas: 1) oversight of Re-
medial Investigation and Feasibility Study activities by the U.S. EPA and the
PRP generators; 2) review of depositions and recommendations for line of ques-
tioning by the attorneys; 3) support of automation cf disposal records with
the objective of developing a basis for allocation of investigation and clean-
up costs ; 4) prepare and give technical presentations on the case to the at-
torneys involved; and 5) prepare and execute work plans to on-site technical
studies to be undertaken at the site.

The Western Company of North America, Fort Worth, Texas is an oil field ser-
vicing firm whose operations generate hazardous wastes. Dr. Grimshaw is PM
for a program being performed for the Western Company to achieve compliance
with Texas Department of Water Resources regulations at three of their sites
in Kermit, Odessa, and Rankin. Activities for this program to date have in-
cluded preparation of a Plan of Action for obtaining compliance and a Waste
Analysis plan, both of which have been submitted to TDWR for approval.

12/05/84
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Dr. Grimshaw is PM for a site investigation and remediation for a pesticide-

contaminated site in Arizona owned by University Financial Investors Corpora-

tion. This project has included soil sampling and analysis for pesticides,

remedial plan preparation, and presentations to state and EPA regulatory auth-

orities.

Dr. Grimshaw has served as Technical Coordinator for over 40 risk assessment

surveys for Environmental Impairment Liability (ELL) insurance policies. The

purpose of these surveys is to provide EIL insurance underwriters the data

needed for assessing the risks involved in providing insurance coverage for
the facilities surveyed. Dr. Grimshaw also personally performed six EIL sur-
veys involving-facilities at more than 30 locations around the country. These
facilities included a hazardous waste landfill, numerous industrial and munic-
ipal wastewater treatment plants, a municipal landfill, an aluminum forging
plant and a casting plant, a magnet wire production facility, and several.-
paper- mills.

Dr. Grimshaw was Project Director for an investigation of an unpermitted dis-
posal site located near Dallas, Texas. This project, which was performed for
acmajoLais.firm. n Dallas,.Aicluded.extensive.waste and~soilaamp1iagand,
analysis, delineation of specific sites of disposal, and recommendations for
disposition of the waste materials found. Several meetings were held with the
regulatory agency, the Texas Department of Water Resources.

In another- investigation for the same law firm, Dr. Grimshaw was Project
Director for a soil sampling and analysis and ground-water monitoring project
at a PCB disposal site. The area of contamination was defined by surface and
shallow subsurface soil sampling on a modified grid pattern, and two monitor
wells were installed. A recommendation involving soil removal, redepositing,
and pavement was made to address the PCB contamination at the site.

For a large program conducted for International Paper Company, Dr. Grimshaw
served as Technical Coordinator for developing Closure Plans for impoundments
at wood treatment plants in three states. This program included a full com-
plement of studies to define the existing situation and prepare a plan of re-
medial action for each plant. The initial activity was the sampling and anal-
ysis of pond supernatant and sludge, subsoil, and ground water. Bench-scale
stabilization studies were performed on the sludge using a number of candidate
commercial stabilizing compounds. Several closure alternatives were developed
and screened, and a set of alternatives was selected for inclusion in concep-
tual plans. After the conceptual plans were approved by the client and the
regulatory agencies, a detailed design was prepared and specifications de-
veloped.

For Tuloma Energies, Inc., Radian performed a program directed by Dr. Grimshaw
for development of a commercial Hazardous Waste Management Facility in north-
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eastern Oklahoma. During the initial phases of this project, a market analy-
sis-was-performed to determine the sources at waste that could potentially use
the new facility. Subsequently, a regional screening analysis was performed
to identify areas most likely to have suitable sites for the new facility.
This analysis included screening for several factors, including hydrologic,
geologic, topographic, ecologic, and aerometric characteristics as well as
population density. Dr. Grimshaw assisted Tuloma Energies in coordinating
with the state regulatory agency (Oklahoma Department of Health) during the
initial phases of the project.

Dr. Grimshaw was Project Director for two programs for International Paper

Company-to evaluate-the-potential risk of proposed solid waste management
plkhs for paper-tills ifaAfkadasahd Mississippi.. "These programs included
collection of-waste, soil, and ground-water samples, analysis of the wastes,
and batch extraction of the wastes followed by analysis of the leachates. In
addition, leachates were generated and attenuated in waste and soil columns to
evaluate the capacity of the subsoil to attenuate any leachate that might es-
cape from the disposal site. A ground-water flow model was used to assess the
rateandldirection of contaminant-movement if-contaminants were to reach the
water table . . - - - - - --.... .. ..... .-...

Dr. Grimshaw was Technical Director for a generic environmental assessment of
wastes from fluidized bed combustion for the U.S. Environmental Protection
Agency (EPA). Emphasis was placed on potential hydrologic impacts. Both lab-
oratory'etudies and field lysimeter, tests were conducted in the study. -The
objectives were to identify and investigate key variables which determine the
acceptability of FBC waste, disposal and to establish a reliable empirical cor-
relation between laboratory and field results so that better conclusions on
field effects can be drawn on the basis of laboratory studies. Since the reg-
ulatory situation for FBC wastes was unclear during conduct of the program,
provisions were made for both the eventuality that leachate migration will be
allowed in the substrate below the landfill and that leachate escape will be
controlled by liners. Interactions between leachate and representative dis-
posal media and between leachate and several candidate liner materials were
investigated in laboratory studies.

Dr. Grimshaw was also Technical Director for a program to investigate the
ground-water impact of a spill of a coal-distillate liquid fuel at an SRC-II
(Solvent Refined Coal) pilot plant at Fort Lewis Military Reservation near
Tacoma, Pierce County, Washington. The study involved detailed coring to
establish the location and extent of unsaturated zone con tamination and de-
signing and constructing a set of ground-water monitoring wells to define the
extent of ground-water contamination that had occurred. Analytical chemistry
support was provided for Resource Conservation and Recovery Act (RCRA) Extrac-
tion Procedure testing of contaminated soils and for ground-water quality
evaluation. A Remedial Measures Plan was formulated and implemented to remove
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contaminated material and to prevent the further spread of ground-water con-
tamination. This program involved extensive coordination and interfacing with
the states regulatory authority (Washington Department of Ecology).

In a follow-up program for which Dr. Grimshaw was again Technical Director,
Radian evaluated the overall hydrogeologic impact of the entire SRC plant in
addition to the spill area. This program again involved soil sampling, ex-
traction, and analysis as well as water quality monitor well installation and
sampling. A zone of contamination was identified, and a comprehensive Reme-
dial Measures Plan was prepared to address the problem.

In a program for Utah International, Incorporated, Dr. Grimshaw was responsi-
ble for evaluating the implications of RCRA on the company's mining operations
under various regulatory scenarios. Special reference was made to UI's pro-
posed Springer Mine which is in Pershing County, Nevada. Several issues con-
cerning the application of RCRA regulations to metal mines emerged, including
the applicability of the procedure for classifying solid waste as hazardous or
non-hazardous.

Dr. Grimshaw was Technical Director for a project to investigate the environ-
mental feasibility of disposing of flue gas desulfurization (FGD) wastes, ash
and sludge, from a mine mouth power plant by backfilling into the associated
surface mine in northwestern Colorado. He also had major supervisory and hy-
drogeologic interpretation roles in the second phase of the program, which in-
cluded extensive field studies. These field studies included infiltration
tests of the mine floor and overburden, water balance investigations to esti-
mate ground-water recharge, and emplacement of piezometers to ascertain the
direction of ground-water flow. A major output of this program was a rating
of the various parts of the large surface mine in terms of suitability for ash
and sludge disposal.

Dr. Grimshaw was a Task Leader in a program for the EPA ground-water labora-
tory (Robert S. Kerr Environmental Research Laboratory) to investigate a tech-
nique for identifying sources of nitrate ions in ground waters and soils using
stable nitrogen isotopes. The usefulness of nitrogen isotope ratios for dif-
ferentiating sources of nitrate pollution (septic tanks, feedlots, barnyards,
and lands receiving municipal waste waters) was evaluated. Standard statisti-
cal techniques were used to analyze the observed variations in nitrogen iso-
tope values, with respect to several nitrate-ion sources and various environ-
mental factors.

For a comprehensive environmental assessment for Shell's Milam Mine near Rock-
dale, Texas in Texas, Dr. Grimshaw prepared and conducted an aquifer test pro-
gram. These efforts included design of the pump wells and piezometers, layout
of the well configuration in the field, oversight of well drilling operations,
conduct of the two pump tests, and interpretation of the results in terms of
the basic aquifer parameters. In another project related to this mine,
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Dr. Grimshaw was responsible for evaluating the potential effects on ground
water resulting from disposal of ash and FGD solids from a power plant by
emplacement of the wastes in the mine.

Dr. Grimshaw has directed or prepared parts of numerous multidisciplinary en-
vironmental investigations. The major projects of these type are as follows:

" EIS for Improvement of the City of San Antonio Wastewater
Treatment System

0 EIS for Upgrade of the City of Greensboro, NC Wastewater
Treatment System

o EA for the Sandow Four Lignite-Fired Generating Station, Milam
County, Texas

o Preliminary EA for a Proposed Lignite Mine in Henderson and
Anderson Counties, Texas

o Hydrology-Related-Regulatory Risks for Lignite Mining at the
Deadwood-Shiloh Prospect, Texas and Louisiana

o EA for a Proposed Olefins Complex near Sweeney, Texas

...o -Environmental Audit of the Geokinetics In-Situ Oil Shale
Operation, Uintah County, Utah

" Environmental Support Studies for a New Coal Gasification
Facility at the Celanese Chemical Plant, Bishop, Texas

" Environmental and Reclamation Support Studies for a Proposed
Lignite Mine in Freestone County, Texas

Prior to his employment by Radian Corporation, Dr. Grimshaw was employed as an
oil and gas exploration geologist by Amoco Production Company, Denver, Colo-
rado. Initially, he was a geologic field assistant near the coast of the Gulf
of Alaska. This work entailed measuring, describing, and collecting strati-
graphic sections in the Tertiary rocks in the vicinity of Cordova and Cape
Yakataga, Alaska. Subsequently, Dr. Grimshaw was involved in a gas and petro-
leum exploration program in north central Montana. Most of the effort was in
working out the stratigraphy and structural geology in the area of investiga-
tion, and he served for a time as well-site geologist on gas exploration
wells. In addition, he launched a program of regional exploration in a much
larger area in Montana. This work included study of down-hole geophysical
logs, preparation of structural contour maps, and assembly of isopachous maps.
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HONORARY AND PROFESSIONAL SOCIETIES:

Sigma Xi, Phi Kappa Phi, Sigma Tau, Sigma Gamma Epsilon, Geological Society of
America, American Association of Petroleum Geologists, Association of
Engineering Geologists.
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TOBIN K. WALTERS

EDUCATION:

B.S. Geology, University of New Mexico, Albuquerque, NM 1980.

EXPERIENCE:

Hydrogeologist, Radian Corporation. Austin, TX. 1984-Present.

Hydrogeologist, Energy and Minerals Dept.. Santa Fe, NM 1982-1984.

Geologic Consultant, Ville Nueve Resources, Toronto. Canada 1981-1982.

Exploration Geologist, Occidental Minerals Corp.. Lakewood, CO 1980-1981.

Hydrologic Field Assistant, USGS. WRD Albuquerque, NM 1979-1980.

FIELDS OF EXPERIENCE

At Radian, Mr. Walters has had extensive experience in studies relating to
groundwater hydrology, waste disposal, and environmental impacts. His work
has included acquisition of groundwater data, assessment of water quality im-
pacts and assessment of geologic and hydrologic environments based upon drill
hole information, field tests and existing literature.

Recently, Mr. Walters completed a fly ash investigation with Radian in western
New Mexico to assess the hydrologic impacts of ash disposal in the area. The
first phase of the study involved setting up a grid coordinate system and
shallow coring the ash body to define the areal extent of the ash. Monitor
wells were then installed up-gradient and down-gradient from the ash body. An
aquifer test of the ash body and attenuating media adjacent to the ash was
performed to determine the aquifer characteristics of the transporting media.
A report detailing field and laboratory results including Whole Sample, ASTM
leach, and RCRA leach analyses was prepared for the client and incorporated
into the permit application.

On another mine hydrology project, Mr. Walters provided hydrologic modeling
services to a surface coal mine by analyzing pit inflow to the mine over a
25-year period. Mr. Walters selected a finite-diffe-ence, steady-state ground-
water model for the study. The model is also used by the Office of Surface
Mining regulatory agency (OSM) to define steady-state confined flow to mine
pits. Using the model, Mr. Walters assessed the probable hydrologic conse-
quences of extracting coal from the mine pit over a period of 25 years. The
results of the hydrologic study were incorporated into the mine permit appli-
cation.

Previously, Mr. Walters and other Radian geologists directed a groundwater
monitoring investigation of an abandoned oil refinery in southern California.
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to characterize the water quality. extent of contamination and establish the

flow direction beneath the refinery. Mr. Walters supervised the installation
of monitor wells and assisted in sampling the wells for organic and inorganic
compounds. The results of the investigation were used by the client to respond
to applicable State and Federal regulations pertaining to hazardous waste mon-
itoring and waste removal operations.

Mr. Walters was Project Director for a Phase II hydrogeologic investigation of
multiple waste disposal sites at Cannon AFB, Clovis, New Mexico. The purpose
of the investigation was to determine if environmental contamination had re-
sulted from waste disposal practices, fuel spills/leaks and fire training
activities at the base. Four groundwater monitor wells were installed into
the upper saturated portion of the Ogallala Aquifer and analyzed for contami-
nants. In addition, 130 soil samples were collected using a hollow stem auger
and split spoon sampler from 16 suspected disposal sites at the base. The
results of the field investigation were incorporated into a Phase II report by
Radian staff under the direction of Mr. Walters.

During the summers of 1984 and 1985 Mr. Walters participated in a similar
Phase II study at McClellan AFB. California. His responsibilities included
supervising the installation of shallow and deep monitor wells off-base, and
down-gradient from suspected base disposal areas. He logged samples and ob-
tained water samples from semi-confined water-bearing zones. His other re-
sponsibilities were to secure drilling permits and access agreements from
City, County and State authorities prior to start-up operations, and to con-
duct well inventories of residences near the base.

A hydraulic components manufacturing plant in Joplin, Missouri. contracted
Radian to supervise the installation of four RCRA wells and to sample ground-
water beneath two leaky waste oil treatment lagoons and several tanks contain-
ing cyanide and chromium enriched wastewater. Based upon existing geologic
maps and drill-hole information gathered during the well installation phase of
the study, it was discovered that the area west of the waste management area
was the site of an abandoned underground mine. Mr. Walters expanded the drill-
ing program to include an investigation of the mine (abandoned) and installed
two additional wells in the mine zone. The results of the study were made
available to the company which it used to proceed with closure activities at
the waste site.

Mr. Walters is currently working on a groundwater investigation of a former
small arms manufacturing plant near Denver. Colorado. The study involves the
installation of four monitor wells in a upgradient and down-gradient configur-
ation adjacent to the site and the collection and soil, water and lake bottom
sediment samples. The results of the investigation will be forwarded to the
Army Corps of Engineers.

Mr. Walters has participated in other groundwater investigations in Utah,
Texas. Oklahoma and California for Radian Corporation.
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Previously. Mr. Walters worked as a hydrogeologist with the Energy and Miner-
als Department in New Mexico. His main responsibilities were to review hy-
drology sections of mine permits from coal mines operating, or seeking to op-
erate in New Mexico. He also enforced State mining regulations. During his
term with the State, he inspected and issued permits to all coal mines operat-
ing on private and State-owned land. In addition, he assisted the Office of
Surface Mining in conducting hydrologic investigations, enviroxmental assess-
ments and cumulative hydrologic impact assessments of coal mines. While at
the State he served on the Governor's Hydrologic Task Force. The task force
served as advisor to the Secretary of the Energy and Minerals Dept. who devel-
oped policy and guidelines pertaining to water use in New Mexico.

As a geologic consultant, Mr. Walters worked in the Gold-Arsenic Belt of Cen-
tral Nevada where he mapped gold-bearing properties and supervised close-
spaced drilling programs to prove claims and develop ore reserve estimates of
ore. He supervised several other base and precious metal exploration projects
in Arizona and New Mexico. As a consultant. Mr. Walters was also responsible
for restoring roads and drill sites, and filing mining claims with appropriate
County officials. -

After graduating from the University of New Mexico, Mr. Walters worked as an
Exploration Geologist for Occidental Minerals Corporation in Lakewood,
Colorado. His duties included supervising field activities for an intensive
uranium exploration project in New Mexico and Arizona. He mapped sedimentary
rocks and logged cuttings and core. While at Oxy, he was also trained in un-
derground safety and worked briefly underground as an ore-grade geologist.

While attending the University of New Mexico, Mr. Walters worked part-time for
the United States Geological Survey as a Hydrologic Field Assistant. He as-
sisted in coding in data for a finite-difference, steady-state hydrologic mod-
el of a southwest alluvial basin in New Mexico. Mr. Walters developed a work-
ing understanding of Tertiary Age sediments in the Rio Grande Basin as part of
his training with the USGS, and developed a trilinear facies classification
system of sediments in the Basin.

HONORARY/TECHNICAL SOCIETIES

Association of Ground Water Scientists and Engineers

PUBLICATIONS

Walters, T.K., Little, W.M., "Geohydrologic Investigation of an Abandoned Oil
Refinery in Southern California - Phase II." Radian Corporation, Austin, TX.
November, 1985.

Walters, T.K., et al., "Installation Restoration Program Phase II - Confirma-
tion/Quantification Stage I, Cannon AFB, New Mexico," Radian Corporation, Aus-
tin. TX. June, 1985.
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Walters. T.K., "Pit Inflow Analysis of a Western Coal Mine in New Mexico,"
Radian Corporation, Austin, TX, December, 1985.

Walters, T.K., "Fly Ash Waste Site Investigation near Farmington. New Mexico,"
Radian Corporation, Austin. TX. December, 1985.

Radian Corporation, "Installation Restoration Program Phase II - Confirmation/
Quantification Stage I, McClellan AFB, California," Radian Corporation.
Austin, TX, July. 1984.

Radian Corporation, "Technical Analysis for McKinley Mine, McKinley County,
New Mexico," Radian Corporation, Austin, TX, October. 1984.

Floyd, M.P. and Walters, T.K.. "Hydrogeologic Investigation of a Hydraulic
Components Facility." Joplin. MO. Radian Corporation. August, 1984.
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DEBRA L. RICHMANN

EDUCATION:

M.A., Geology, University of Texas at Austin, 1977.

B.A., Geology, University of Minnesota, 1974.

EXPERIENCE:

Staff Geologist, Radian Corporation, Austin, TX, 1981-Present.

Research Scientist Associate II, Bureau of Economic Geology, University of
Texas at Austin, 1979-1981.

Technical Research Assistant, American Petroleum Institute, 1976-1979.

Research Assistant, Bureau of Economic Geology, University of Texas at Austin,
1976.

Teaching Assistant, Department of Geological Sciences, University of Texas at
Austin, 1974-1976.

FIELDS OF EXPERIENCE:

As a staff geologist at Radian, Ms. Richmann has participated in projects
requiring a broad range of geological/hydrological assessments. She has
served or is serving in a supervisory capacity on several projects funded by
the U.S. Air Force as part of their Installation Restoration Program (IRP).
She was Project Director for the Phase I Records Search at Reese AFB, Texas,
and for the Phase II Stage I Field Evaluation at England AFB, Louisiana.

Phase I of the IRP involves review of available data and conduct of interviews
with former and present base personnel and regulatory officials to determine
if past waste management practices have resulted in potential environmental
contamination. Phase I culminates with a report that identifies sites deter-
mined to pose a significant potential risk to human health or the environment
and provides recommendations for Phase II studies.

The emphasis of Phase II IRP studies is on sampling all potentially impacted
environmental media and analysis for selected indicator parameters. The ob-
jective of Phase II is to define the extent of environmental contamination, if
any.

In other IRP work, Ms. Richmann was a supervising geologist for monitor well/
deep soil boring installation in the Cannon AFB, New Mexico Phase II Stage 1
program. She was task leader for the well inventory action and a supervising
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geologist during monitor well installation included in Phase II activities at
McClellan AFB, California. She supervised ground-water monitor well installa-
tion and collected samples during Phase II activities at Kelly AFB, Texas.

From 1981 through 1983, Ms. Richmann had major involvement in an EPRI-
sponsored program to evaluate limestones as wet scrubbers in flue gas desul-
furization (FGD) systems. She was task leader for the chemical and physical
analysis, geological survey and sampling, and subset analysis tasks. Selected
limestones were described in detail on macroscopic and microscopic scales to
relate mineralogical and textural variation to grindability, reactivity, and
other parameters of significance to FGD applications. She also served as Pro-
ject Director for the related FGD Reagent Mapping project and is currently
directing a follow-on study of the applicability of low-quality limestones in
FGD systems.

Mr. Richmann was Project Director for an environmental scoping study at an
inactive Cu-smelter site near Salt Lake City, Utah. The site is being consid-
ered for proposed inclusion on the Superfund NPL due to the presence of stock-
piled slag onsite and the potential for leachate generation and offsite migra-
tion of toxic components. A more detailed remedial investigation is pending.

Ms. Ricbmann was a key participant in a study funded by EPA to develop guid-
ance for closure and remedial action at hazardous waste surface impoundments
used in the wood treating industry in Florida. The complex regional combina-
tions of hydrogeology, geology, soils, and surface-water hydrology were ana-
lyzed. Based on this analysis, treatment technologies and costs were devel-
oped for disposal of liquids, sludges, and contaminated soils in the various
regions.

During the spring and summer of 1983, Ms. Richmann participated in an EPA-
sponsored program to obtain process information and collect wastewater samples
at non-ferrous metals processing plants. At each of the five plants she
visited, representative samples of all wastestreams that are discharged were
sampled, split into analytical fractions, preserved as appropriate, and
shipped to Radian and other laboratories for analysis. Resulting data are
being used to assist EPA in effluent characterization and development of
guidelines for each subject industry.

As part of an EPA Region V Superfund study, Ms. Richmann participated in
ground-water sampling efforts in the vicinity of an inactive coal-tar distil-
lation and wood preserving facility in St. Louis Park, Minnesota. Sampling
locations were selected and samples were collected to ditermine the type and
extent of ground-water contamination associated with the uncontrolled release
of creosote from the facility.
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Field sampling to assess potential ground-water contamination of a shallow
aquifer associated with an active waste disposal site in Andover, Minnesota,
was also conducted by Ms. Richmann. In addition, wells were tested to deter-
mine local hydraulic conductivity of the aquifer. She has also participated
in a study to sample and test soils and ground water for possible PCB contami-
nation associated with a former industrial site in Greenville, Texas.

Ms. Richmann has participated in a number of projects evaluating potential
geological constraints to proposed lignite mining and utilization facilities
in the East Texas Lignite Belt. She was task leader for the topography, geol-
ogy, and soils and analysis in several projects in the east and east-central
regions of the lignite belt and also participated in a similar investigation
of the Sabine Uplift area. These studies, conducted for private industrial
clients, are designed to identify gross hydrogeological conditions that could
seriously impede or prohibit development at pre-selected sites. Recommenda-
tions arising from these preliminary studies may assist in identification of
alternative or preferred sites and in definition of future study requirements.
Ms. Richmann has also completed a more detailed follow-up study of site-speci-
fic geological conditions related to construction of a lignite gasification
facility in Robertson County, Texas for one of these clients.

In a project conducted for the Texas Energy and Natural Resources Advisory
Council (TENRAC), Ms. Richmann reviewed and summarized available geologic data
from the three geothermal resource regions of Texas: the Gulf Coast geopres-
sured-geothermal, central Texas hydrothermal, and Trans-Pecos hydrothermal
provinces. These suimaries formed the data base from which she and other
Radian team members assessed additional research needs and recommended pro-
jects for TENRAC funding considerations.

In another project, Ms. Richmann participated in a geothermal resource assess-
ment of a lease within the Coso, California KGRA (Known Geothermal Resource
Area). She evaluated test data from exploratory wells and supporting geologi-
cal literature to make recoendations on sustained economic production feasi-
bility and additional data needs.

Ms. Richmann participates in regularly scheduled certification rounds adminis-
tered by EPA/RTP for bulk asbestos identification. The EPA-approved method
used by Radian for bulk asbestos identification is polarized light microscopy
(PLM) combined with dispersion staining (DS). Ms. Richmann has analyzed bulk
samples for asbestos for schools, governmental, and private clients.

Prior to her work at Radian, Ms. Richmann participated in geopressured geo-
thermal reservoir quality studies at the Texas Bureau of Economic Geology.
Her research included detailed petrographic and geochemical investigation of
Gulf Coast Tertiary sandstones and development of diagenetic models to predict

04/03/85

K-20



RADIAN

Debra L. Richmann

deep secondary reservoirs suitable for geopressured geothermal energy produc-
tion. Ms. Richmann analyzed over 400 thin sections during this project. Ana-
lytical techniques employed in these studies included transmitted light micro-
scopy, X-ray diffraction, electron microprobe analysis, and scanning electron
microscopy.

As a Technical Research Assistant with the American Petroleum Institute, Ms.
Richmann's responsibilities included assembling technical data and preparing
reports in support of litigation on behalf of the petroleum industry. Major
areas of investigation included federal regulations governing petroleum ex-
ploration and production on Public Lands, and EPA's proposed Criteria and
Secondary Standards for ozone and nitrogen oxides.

While working towards her Master's degree in Geology, Ms. Ricbmann taught the

laboratory portion of courses titled Physical Geology (Geo 301) and Igneous
Rocks (Geo 416L) at the University of Texas, Department of Geological Sci-
ences. Geo 301 is an introductory level course and Geo 416L is an upper divi-
sion course in which rock and mineral identification/classification and petro-

graphic techniques are taught.

During her final simmer in residence at the University of Texas, Ms. Richmann

was employed as a Research Assistant for the Bureau of Economic Geology. She
conducted library research and compiled data for the Texas Mineral Resource
Map and Texas Mineral Atlas.

The major emphasis in Ms. Richmann's undergraduate and graduate level training
was in igneous and metamorphic petrology and geochemistry. Her Master's
thesis included thin section analysis and Rb-Sr isotopic age determinations of
two Precambrian gneisses from the Llano, Texas region.

HONORARY AND PROFESSIONAL SOCIETIES:

Phi Kappa Phi, Sigma Gamma Epsilon, American Association of Petroleum Geo-
logists, Geological Society of America.

PUBLICATIONS/REPORTS:

Radian Staff, "Installation Restoration Program Phase II - Confirmation/Quan-
tification Stage 1, England AFB, Louisiana," Radian Corporation, Austin, TX,
February 1985.

Radian Staff, "Installation Restoration Program Phase I - Records Search,
Reese AFB, Texas," Radian Corporation, Austin, TX, April 1984.

Radian Staff, "Installation Restoration Program Phase IIB Field Evaluation,
Kelly AF, Texas," Radian Corporation, Austin, TX, March 1984.
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Machin, J.L. and D.L. Richmann, "Guidance for Closure and Remedial Action at
Hazardous Waste Surface Impoundments - Wood Treatment Industry," Radian
Corporation, Austin, TX, January 1984.

Richmann, D.L., K.W. Luke, and J.C. Terry, "Flue Gas Desulfurization Chemistry
Studies: Limestone Grindability, Volume II: Grindability Testing," EPRI
CS-3618 RP 1031-4, Electric Power Research Institute, Palo Alto, CA, July
1984.

Richmann, D.L., J.P. Rossi, and E.B. Rashin, "Flue Gas Desulfurization Chem-
istry Studies: Limestone Grindability, Volume I: FGD Reagent Mapping," EPRI
CS-3618 RP 1031-4, Electric Power Research Institute, Palo Alto, CA, July
1984.

Kaiser, W.R. and D.L. Richmann, "Predicting Diagenetic History and Reservoir
Quality in the Frio Formation of Brazoria County, Texas and Pleasant Bayou
Test Wells," Proceedings - Fifth United States Gulf Coast Geopressured-
Geothermal Energy Conference, Baton Rouge, LA, pp. 67-74, 1981.

Davis, R.J., M.F. Conover, R.C. Keeney, M.L. Personnet, and D.L. Richmann,
"Texas Geothermal RD&D Program Planning Support Document," Radian Corporation,
Austin, TX, August 1981.

Kaiser, W.R., K. agara, K.L. Milliken, and D.L. Richmann, "Petrography, Water-
Rock Interaction, and Caprock Distribution as Potential Indicators of Second-
ary Porosity in the Frio and Vicksburg Formations of Texas" (abstract), GSA
South Central Section Annual Meeting, San Antonio, TX, 1981.

Kaiser, W.R., K. Magara, K.L. Milliken, K.L., and D.L. Richmann, "Sandstone
Consolidation III Year End Report (1980)," Geothermal Energy, U.S. Department
of Energy, DOE/ET/27111-2, 14 p. + figs., 1981.

Loucks, R.G., D.L. Richmann, and K.L. Milliken, "Factors Controlling Reservoir
Quality in Tertiary Sandstones and Their Significance to Geopressured Geo-
thermal Production: Report of Investigations No. 111," Bureau of Economic
Geology, University of Texas at Austin, 41 p., 1981.

Richmann, D.L., "Diagenesis of Vicksburg Sandstones, McAllen Ranch Field,
Hidalgo County, Texas" (abstract): South Texas Geological Society Newsletter,
November 1980.

Richmann, D.L., K.L. Milliken, R.G. Loucks, and M.M. Dodge, "Mineralogy,
Diagenesis, and Porosity in Vicksburg Sandstones, McAllen Ranch Field, Hidalgo
County, Texas," Transactions of the Gulf Coast Association of Geological
Societies, v. 30, p. 473-481, 1980.
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Loucks, R.G., D.L. Richmann, K.L. and Milliken, "Factors Controlling Porosity
and Permeability of Geopressured Frio Sandstone Reservoirs, General Crude
Oil/Department of Energy Pleasant Bayou Test Wells, Brazoria County, Texas,"
Proceeding - Fourth United States Gulf Coast Geopressured-Geothermal Energy
Conference: Research and Development, v. 1, p. 46-82, 1980.

Garrison, J.R., L.E. Long, D.L. and Richmann, "Rb-Sr and K-Ar Geochronologic
and Isotopic Studies, Llano Uplift, Central Texas," Contributions to Miner-
alogy and Petrology, v. 69, p. 361-374, 1979.

Richmann, D.L. and J.M. King, "Comments on Section 8.2: Effects of Nitrogen
Oxides on Vegetation" in EPA's Draft Nitrogen Oxides Criteria Document, API
Staff Report submitted to EPA, 1979.

Richmann, D.L. and J.M. King, "A Review of EPA's Proposed Secondary NAAQS for
Ozone, Based on Effects on Vegetation," API Staff Report submitted to PCO/NO
Steering Comittee, 1978. x

Richmann, D.L. and J.M. King, "Relative Ozone Sensitivity of the 15 Species/
Cultivars Chosen by Larsen and Heck to Evaluate Their Foliar Injury Prediction
Model: Appendix F" in Comments of the American Petroleum Institute and
Member Company Petitioners on Proposed Revisions to Their Air Quality Cri-
teria. National Ambient Air Quality Standards and Control Program Regulations
for Photochemical Oxidants (Ozone), EPA Docket No. OAQPS 78-8, 1978.

Everett, A.G., L.R. Smith, D.L. Richmann, J.R. and Gill, "Public Lands Proj-
ect" (Draft Final Report), American Petroleum Institute, Washington, DC, 95
p. + Appendices, 1977.

Garrison, J.R., L.E. Long, and D.L. Richmann, "New Geochronologic and Isotopic
Studies, Llano Uplift, Central Texas" (abstract), GSA Cordilleran Section
Annual Meeting, Tempe, AZ, 1977.

Richmann, D.L., "Rb-Sr Ages of the Red Mountain and Big Branch Gneisses, Llano
Uplift, Central Texas," M.A. Thesis, The University of Texas at Austin, 51 p.,
1977.
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WILLIAM L. BOETTNER

EDUCATION:

Graduate studies, Geological Sciences, The University of Texas at Austin,
Austin, TX, 1981-83.

B.A., Geology, The University of Texas at Austin, Austin, TX, 1977.

EXPERIENCE:

Geologist, Radian Corporation, Austin, TX, 198 4 -Present.

Geologist, U.S. Geological Survey, Water Resources Division, Austin, TX,
1979-84.

Consulting Geologist, Roswell, New Mexico, 1978-79.

Geotechnical Engineering Technician, F.G. Bryant & Associates, Austin, TX,
1971-1975.

FIELDS OF EXPERIENCE:

As a geologist at Radian, Mr. Boettner participates in a broad range of
hydrogeological investigations byth as a technical staff member and in a
supervisory capacity. /

Mr. Boettner is currently Project Director for an extensive geotechnical and
environmental investigation for a commercial client. The investigation is to
assess the effectiveness of current waste management practices in protecting a
major ground water system.

Mr. Boettner is also currently a Task Leader for an innovative experimental
field test to evaluate the in situ neutralization of a chlorinated camphene
pesticide. The project involves using anaerobic microbial action to enhance
natural degradation of pesticide residues under field conditions.

During the first part of 1985, Mr. Boettner was the supervising geologist for
a vapor monitor well installation program at the Chevron, U.S.A./El Segundo
Refinery located in Los Angeles, California. The project is an investigation
of the potential extent of a hydrocarbon plume in the subsurface. The
installation effort occurred under intense public and governmental scrutiny
and was completed ahead of schedule.

Mr. Boettner participated as a team member in conducting field investigations
*of various hazardous waste sites at McClellan Air Force Base in Sacramento,
California, and Cannon AFB in Clovis, New Mexico. These efforts are part of
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the Air Force's Installation Restoration Program (IRP) and involved the in-
stallation of monitoring wells and hazardous waste site soil sampling for
chemical analysis. The results will be used to define the site hydrogeology
and waste site impacts, if any, on the local ground-water system.

While a geologist with the United States Geological Survey, Mr. Boettner
researched and developed a two-dimensional finite-difference model for the com-
puter simulation of the Edwards Limestone Aquifer, a large regional aquifer in
Central Texas. He collected drilling samples and conducted aquifer tests
which were used to construct the conceptual framework for the ground-water
simulation. The results of the computer model and its utility as a management
tool were presented in a Water Resources Investigation report for the U.S.
Geological Survey.

Mr. Boettner conducted a 6-month hydrogeological mapping project for the U.S.
Geological Survey which resulted in a field delineation of the extent of the
Edwards Aquifer in Central Texas. While acting in the capacity of project
leader he supervised 5 other geologists in mapping and sample collecting. The
project developed an in-depth understanding of the contribution of the surface
water drainage system to the regional and local ground water system. The
final report and maps are currently being used by state and local regulatory
agencies to manage the resources of the ground-water system.

In the area of mining hydrology, Mr. Boettner researched and wrote a case
study for the U.S. Bureau of Mines, Bureau of Land Management and the U.S.
Geological Survey on the potential impacts of lignite coal mining on the
hydrologic systems of the state of Texas. The study included both the social
and technical costs associated with such development along with recommenda-
tions for development within regulatory guidelines.

During studies on ground-water contamination in the Hueco Bolson Aquifer of El
Paso, Texas, Mr. Boettner discovered the migration of an irrigation leachate
plume. Further studies by Mr. Boettner identified the source and extent of
the contamination problem. The extent of the problem was evaluated through
the installation of monitoring wells both upgradient and downgradient from the
leachate source. Remedial action was recommended and the contamination prob-
lem was neutralized.

As a consulting geologist in New Mexico, Mr. Boettner worked with numerous
ranching, agricultural and small communities on studies to improve the exist-
ing ground and surface water sources as well as the installation of new water
development systems.
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As a geotechnical engineering technician with F.G. Bryant and Associates,
Mr. Boettner vas responsible for supervising drilling crews in the acquisition
cf core samples and downhole logging. These field tasks took him to New Mex-
ico, Oklahoma, Colorado, Louisiana, Arkansas and Pennsylvania. As a regis-
tered ASTM technician he performed engineering analytical procedures in a
soils and materials testing laboratory. Mr. Boettner assisted in preparation
of more than 100 reports to clients under company cover.

HONORARY AND PROFESSIONAL SOCIETIES:

National Water Well Association - Division of Ground Water Scientists and
Engineers

American Association of Petroleum Geologists
Society of Economic Paleontologists and Mineralogists
American Association for the Advancement of Science
American Geophysical Union
Austin Geological Society
Member, Renewable Energy Advisory Committee, Austin City Council, 1980-81
Member, Citizens Advisory Task Force on Solid Waste Management for the City of

Austin, Texas, 1983-84

PUBLICATIONS/REPORTS:

Boettner, W.L. and R.M. Slade, Jr., "Computer Simulation of the Ground-Water
Resources of the Edwards Aquifer in Northern Travis, Williamson and Bell
Counties, Texas," U.S. Geological Survey Water Resources Investigation 85-
(in press), June 1985.

Boettner, W.L., "The Hydrology of Lignite Mining in Texas - A Case Study,"
U.S. Bureau of Mines, Bureau of Land Management, and U.S. Geological Survey
Special Publication 82-17, August 1982.

Boettner, W.L. and D.L. White, "Migration of an Irrigation Leachate Plume in
the Hueco Bolson Aquifer, El Paso, Texas," U.S. Geological Survey
Administrative Report, September 1981.
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WILLIAM M. LITTLE

EDUCATION:

M.S., Civil Engineering, University of California, Berkeley, 1974.

M.S., Hydrology, University of Arizona, Tucson, 1968.

B.S., Hydrology, University of Arizona, Tucson, 1967.

EXPERIENCE:

Senior Engineer and Group Leader, Radian Corporation, Austin, TX, 1982-
Present.

Senior Engineer, Radian Corporation, Austin, TX, 1978-1982.

Hydrologist, U.S. Army Environmental Hygiene Agency, 1973-1978.

Research and Technical Operations Officer, U.S. Army Engineer Nuclear Crater-
ing Group, 1969-1971.

Graduate Student in Research, University of Arizona, Tucson, 1968.

FIELDS OF EXPERIENCE:

Mr. Little is a Senior Engineer and Group Leader with a major technical spe-
cialty in ground-water pollution studies. He is currently the Project Direc-
tor for hydrogeologic investigations of multiple waste disposal sites on
Tinker Air Force Base, Oklahoma. He has recently completed a similar investi-
gation for Kelly AFB, Texas. These investigations include monitoring well
construction, ground-water sampling, and contaminant transport assessment. He
is responsible for program design and execution, subcontractor selection, and
managing and editing the final report. He is also providing technical con-
sulting and expert witness services for a hazardous waste site cleanup case in
Kansas City, Missouri.

Mr. Little has recently completed a hydrogeologic investigation of a Superfund
site in western New York state. The project included monitoring well con-
struction, definition of ground-water flow system, assessment of contaminant
transport potential, and presentations to regulatory authorities. Mr. Little
served as Project Director and principal investigator. He has also served as
Project Director and field manager for a large, multilisciplinary characteri-
zation of an abandoned hazardous waste disposal site in southern California.
The waste materials consist of acid petroleum refinery sludges. Major areas
of investigation were: chemical characterization of wastes and geologic mate-
rials; quantification of sulfur dioxide and hydrocarbon emissions; and ground-
water monitoring. Mr. Little was responsible for managing the field opera-
tions and supervising report preparation.
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Mr. Little has served as assistant Project Director and field manager for an
investigation of the ground-water quality impact of a spill of a coal-distil-
late liquid at an SRC pilot plant near Tacoma, Washington. The study involved
detailed unsaturated zone coring and designing and constructing a series of
ground-water monitoring wells A Remedial Measures Plan was formulated and
adopted to remove contaminated materials and to prevent the further spread of
ground-water contamination. Following the evaluation of the spill event,
Hr. Little directed an expanded program to evaluate the ground-water quality
effects of overall plant operations. The possible sources of contamination
were identified and characterized. Mr. Little then developed a ground-water
monitoring program and supervised the installation of the monitoring network.
He designed and conducted aquifer pump tests to define aquifer performance and
interpreted the results.

Mr. Little has also conducted a program to evaluate the extent of ground-water
contamination by refinery operations and wastes at an oil refinery near Dun-
can, Oklahoma. The assessment was based on site reconnaissance, interviews
with refinery personnel and a study of existing hydrogeologic and process
data.

Mr. Little has recently completed two environmental/regulatory fatal flaw
studies for lignite mines and associated power plants in East Texas. He was
both Project Director, responsible for overall management and preparation of
the final report, and hydrology task leader, responsible for assembling data
on hydrologic conditions and assessing probable impacts. He has also recently
served as task leader for regulations review, impact analysis and permit
application preparation for a commercial-scale coal gasification facility in
Wyoming and ground-water hydrology task leader for environmental analysis of a
major -ignite mine and associated synfuels plant in east Texas.

In another program, Mr. Little directed an evaluation of surface-water and
ground-water availability in the vicinity of the proposed Solvent Refined Coal-
II (SRC-II) demonstration plant and commercial facilities near Morgantown,
West Virginia.

For a private industrial client, Mr. Little reviewed and evaluated the envi-
ronmental monitoring data from the vicinity of an in situ coal gasification
test in the Powder River Basin of Wyoming. The water quality impacts of the
test burn were assessed, and a program of aquifer restoration and hydrologic
testing recommended. Based on available hydrologic and geochemical data, a
conceptual model of the test site was developed. He also developed a ground-
water monitoring and contingency aquifer restoration program for a proposed
future test. The program includes selection of well locations and parameters
for monitoring and specification of restoration strategies.

Mr. Little has also participated in an assessment of the environmental behav-
ior of fluidized bed combustion (FBC) waste for EPA, IERL. Mr. Little was
responsible for the design, construction and operation of field cells for
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testing FBC waste disposal alternatives and for the development of a prelim-
inary waste transport model. He has also been project director and hydrology
task leader in the evaluation of the enviromental suitability of an ash/
scrubber sludge disposal site. He was responsible for the overall management
of the program, evaluated the laboratory and hydrogeologic data and predicted
contaminant migration.

As a hydrologist with the Water Quality Engineering Division, U.S. Army Envi-
ronmental Hygiene Agency, Mr. Little served as a consultant to the Office of
the Surgeon General and to major commands and installations on hydrologic
aspects of water supply and wastewater disposal. He prepared design criteria
for programs of effluent and receiving water monitoring at Army manufacturing
and research facilities, evaluated ground-water pollution potential of waste
disposal practices, and reviewed draft NPDES discharge permits issued to Army
installations. He performed preliminary technical feasibility studies of land
treatment of wastewater including field investigations and trial systems
design. He conducted environmental impact statement data requirements review
and prepared and reviewed portions of environmental impact statements. Mr.
Little also managed the Army Medical Department's nationwide Drinking Water
Surveillance Program.

With the Corps of Engineers, Mr. Little was assigned as a Research and Tech-
nical Operations Officer, U.S. Army Engineer Nuclear Cratering Group. There
he conducid a general i.&estigation of hydr6dOgic transport of radionuclides
from Plowshare application sites. This work included literature searches,
computer simulation, experimental design and conceptual modeling of transport
phenomena. He also participated in final preparation of a 1971 Corps of Engi-
neers report on Wastewater Management in the San Francisco Bay Region.

While at the University of Arizona, Mr. Little was a member of the Operations
Research Study Group on the Tucson Basin, gathering background hydrologic
material, and conducting a literature and data file search. He directed and
participated in preliminary adaptation of a two-dimensional, finite difference
model of a large, heterogeneous ground-water basin.

HONORARY AND PROFESSIONAL SOCIETIES:

American Geophysical Union, American Water Resources Association, National
Water Well Association, Sigma Xi.

CERTIFICATION:

AIPG Certified Professional Geological Scientist No. 6468.
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PUBLICATIONS/REPORTS:

Numerous technical reports in the fields of water resources development,
ground-water contaminant migration, occurrence of radionuclides in ground
water, land treatment feasibility and receiving water monitoring, including:

Little, W.M., et al., "Installation Restoration Program, Phase II - Confirma-
tion/Quantification, Stage 2, Tinker AFB, Oklahoma," Radian Corporation, Draft
Report to U.S. Air Force, December 1984.

Little, W.M., et al., "Installation Restoration Program, Phase II - Field
Evaluation, Stage 1, Tinker AFB, Oklahoma," Radian Corporation, Draft Final
Report to U. S Air Force, November 1984.

Little, W.M., et al., "Installation Restoration Program, Phase II, Stage 1,
Field Evaluation, Kelly AFB, Texas," Radian Corporation, Final Report to U.S.
Air Force, July 1984.

Little, W.M., "Hydrogeologic Investigations, Facet Enterprises, Inc., Elmira,
New York," Radian Corporation Final Report to Facet Enterprises, Inc., Sep-
tember 1983.

Little, W.M., et al., "McColl Site Investigation - Phase 1," Radian Corpora-
tion Report to the rarticipants Coittee, November 1982.

Little, W.M., et al., "Environmental Consideracions and Air Quality Modeling
for the Freestone County Project," Radian Corporation Report to Tenneco Coal
Company, March 1982.

Grimshaw, T.W., et al., "Assessment of Fluidized-Bed Combustion Solid Wastes
for Land Disposal," Draft Final Report, Radian Corporation Report to EPA
Industrial Environmental Research Laboratory, December 1982.

Little, W.M., et al., "Environmental Considerations and Air Quality Modeling
for the Edgewood and Mustang Creek Prospects and Associated Energy Park,"
Radian Corporation Report to Tenneco Coal Company, November 1981.

Little, W.M., et al., "Ground-Water Impact of SRC Pilot Plant Activities Fort
Lewis, Washington," Radian Corporation report to Gulf Mineral Resources Com-
pany, January 1981.

Little, W.M., et al., "Ground Water Modeling at an In-Situ Coal Gasification
Test," Radian Corporation Report to confidential industrial client, September
1980.

Little, W.M. and H.J. Williamson, "Recommended Ground-Water Monitoring and
Aquifer Restoration Programs, Future In-Situ Coal Gasification Test," Radian
Corporation Report to confidential industrial client, September 1980.
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Little, W.M. and W.C. Micheletti, "Recommended Aquifer Restoration and Hydro-
logic Testing Program for an In-Situ Coal Gasification Test," Radian Corpora-
tion Report to confidential industrial client, August 1980.

Grimshaw, T.W. and W.M. Little, "Remedial Measures Plan for a Spill of Solvent
Refined Coal Liquid at the SRC Pilot Plant, Fort Lewis, Washington," Radian
Corporation Report to Gulf Mineral Resources Company, August 1980.

Little, W.M., et al., "Hydrologic Evaluation of a Combined Ash/FGD Sludge
Storage Site, Craig Station," Radian Corporation Report to Colorado Ute Elec-
tric Association, July 1980.

Little, W.M., T.J. Wolterink, and MA.H McCloskey, "Water Availability Apprai-
sal for the Proposed Solvent Refined Coal-It Demonstration Plant, Monongalia
County, West Virginia," Radian Corporation Report to U.S. Department of
Energy, February 1980.

Little, W.M., "Water Quality Geohydrologic Consultation No. 24-0286-77," Twin
Cities Army Ammunition Plant, New Brighton, MN, 21-23 July 19%h, U.S. Army
Environmental Hygiene Agency, 11 January 1977 (six additional geohydrologic
consultations).

Little, W.M., Drinking Water Consultation Visit No. 24-1301-77, Joliet Army
Amunition Plant, Illinois, 2-4 August 1976, USAEHA, 9 February 1977 (four
additional drinking water consultations).

Little, W.M., Water Quality Geohydrologic Consultation No. 24-058-75/76, Land
Disposal Feasibility Study, Fort Polk, Louisiana, 2-29 April and 9-29 October
1975, USAEHA, 19 August 1976 (three additional land treatment evaluations).

Little, W.M., Water Quality Monitoring Consultation No. 24-048-74/75, Aberdeen
Proving Ground, Maryland, 25-27 February 1974, USAEHA, 17 December 1974 (three

additional monitoring consultations).

Little, W.M., Water Quality Engineering Special Study No. 24-017-74, Mixing in
Receiving Waters, 7 September-24 October 1973, USAEHA, 3 January 1974.

Little, W.M., Analysis of Hydrologic Transport of Tritium, U.S. Army Engineer
Nuclear Cratering Group Technical Memorandum 70-7, Lawreace Radiation Labora-
tory, Livermore, CA, April 1971.

Little, W.M., An Engineering and Economic Feasibility Study for Diversion of
Central Arizona Project Waters from Alternate Sites, M.S. Thesis, Department
of Hydrology, University of Arizona, Tucson, AZ, 1968.
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JILL P. ROSSI

EDUCATION:

B.A. Geography, The University of Minnesota at Minneapolis, 1972.

EXPERIENCE:

Geographer, Cartographer, Policy and Environmental Analysis Division, Radian
Corporation, Austin, TX, 1980-Present.

Drafting and Graphics Assistant, Dam Safety Unit, Texas Department of Water
Resources, Austin, TX, 1979-1980.

Cartographer, Continental Map Inc., Austin, TX, 197.8-1979.

Teaching Assistant, University College-Geology, University of Minnesota at
Minneapolis, 1972.

FIELDS OF EXPERIENCE:

At Radian, Ms. Rossi is responsible for producing maps and coordinating
graphics for the Environmental Analysis Division. She utilizes data from a
variety of technical disciplines (geology, hydrology, noise and air monitor-
ing, sociology, soils, and hydrogeology) to create maps which clearly and
concisely illustrate the written text. Ms. Rossi has been responsible for
work in the following projects:

" Develop base maps and coordinate graphics throughout an Envi-
ronmental Impact Statement prepared for the U.S. Bureau of Land
Management for a central Texas lignite mine;

o Develop color overlay method of mapping for site selection pro-
cess of commercial waste disposal sites in Texas and south-
eastern Oklahoma;

o Develop a series of figures used as illustrations in a manual
for the Environmental Protection Agency on Remedial Actions at
Uncontrolled Hazardous Waste Sites:

" Draft maps and coordinate the graphics for an Environmental
Impact Statement for a synfuels plant in Tennessee;

o Create base and thematic maps for Air Force Installation
Restoration Programs (Phase I and Phase II) for the following
locations: Kelly AFB, Texas; Hill AFB, Utah; Bergstrom AFB,
Texas; Cannon AFB, New Mexico; England AFB, Louisiana; Tinker
AFB, Oklahoma; and Reese AFB, Texas; Carswell AFB, Texas;
Sheppard AFB, Texas;
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o Map limestone deposits, lime plants, and limestone quarries in
the United States by county in a series of regional maps for
the Electric Power Research Institute;

" Map compliance/non-compliance with air pollution standards for
all counties in the United States in a series of EPA regional
maps;

o Map concentrations of selected air pollutants in the El Paso,
Texas, area for a Texas Air Control Board study in a series of
quarterly and annual reports;

" Prepare aerial photography history of a wood preserving plant
for a commercial client which included extensive research of
available aerial photography and interpretation of those photos
to determine historical features of interest;

" Prepare complex permitting schedules for proposed mines, energy
facilities, and hazardous waste handling facilities;

" Preparation of base and thematic maps for various feasibility
studies, fatal flaw analyses, Environmental Information Docu-
ments, and Environmental Impact Statements;

o Identify, field verify, and map oil and gas development
features within the Big Thicket National Preserve for the
National Park Service; and

o Research of available map resources, aerial photography, remote
sensing products, and mapping technologies as required by indi-

vidual client needs.

While with the Texas Department of Water Resources, Ms. Rossi worked in the
graphics section of the Dam Safety Unit, a federal grant program. She pre-
pared maps and exhibits, and laid out phototypset text into camera-ready form
according to standards, developed with her assistance, for the technical
reports written by the engineering section.

During her employment with Continental Map Incorporated, Ms. Rossi was in-
volved in all phases of four color map pvoduction. These included source
information procurement and classification, imaging of base maps, scribing
plates, cutting specialties, sizing and adhering type, designing customer copy
panels, indexing streets and points of interest, photo-lab contact reproduc-
ing of base plates, and the final compositing of the four negative plates to
be sent to the printer. These maps included large metroplex areas, counties,
enlarged downtown sections, and simplified principle city thoroughfares.

02/07/85
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Jill P. Rossi

While employed by the University of Minnesota as a Geology Teaching Assistant,
Ms. Rossi taught geology laboratory sessions, prepared geology lab work mate-
rials, tutored students, and assisted the professors by preparing classroom
presentations and grading and proctoring exams.

02/07/85 K-34



RADIAN

APPENDIX L

Surveyor's Report

L-1I



P.O. BOX 807 PETTIGREW & ASSOCIATES Po BOX 5769
CLOVIS. NM 88101 HOBBS, NM 88241

(506) 762-3716 (505) 393-9827

RICHARD R. PETTIGREW, P.E.-L.S.

February 26, 1985

Radian Corporation
P. 0. Box 9948
8501 Mo-Pac Blvd.
Austin, Texas 78766

ATTENTION: MR. TOBIN K. WALTERS
Hydrogeologist
Earth Science and Ecology Dept.

Dear Mr. Walters:

Attached please find the information requested concerning
Radian's monitoring wells at Cannon Air Force Base, New
Mexico. Please note the one (1) foot difference in ele-
vation on Well "C". The previous elevation given to you
by Mr. Tivis was incorrect. We regret we do not have a
reproducible on which to plat this information.

If we can be of further service, please do not hesitate to
contact this office.

Respectfully Submitted,

PETTIGREW & ASSOCIATES

/

Richard R. Pettigrew, P.E.-L.S.

RRP :d

attach.
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CANNON AIR FORCE BASE, NEW MEXICO

RADIAN CORPORATION

MONITOR WELL LOCATIONS

COORDINATES ELEVATION-M.S.L.Well

Designation x Y Concrete Base Top Pipe

A. 809,339.0 1,228,226.5 4,265.11- 4,267.46

B. 811,122.7 1,226,602.3 4,263.24 4,266.04

C. 810,616.5 1,225,992.1 4,264.94 4,267.90

D. 809,950.3 ±,226.031.4 4,263.23 4,265.90

I
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1.0 PROJECT DESCRIPTION

This plan describes the safety and health procedures and practices

for the investigation to be conducted at Cannon Air Force Base. The tasks

that will be covered by this safety plan are:

o Monitor Well Installation (air rotary);

o Soil Borings (deep hollow-stem auger and shallow portable
auger);

o Ground-water, soil, and waste sampling.

The procedures outlined in this document are applicable to all field

team members including Radian employees and subcontractors of Radian. The

Supervising Geologist at the site will be responsible for auditing compliance

with this safety plan. The prime responsibilities for employee safety will

rest with:

o Radian for it's own employees;

o Radian subcontractors for their own employees; and

" With other parties whose employees will work under Radian's
technical direction.

M-5
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Variations from the safety and health plan may become necessary

depending on situations encountered in the field, but may be approved only by

the Supervising Geologist.

The purpose of this investigation is to determine if any

environmental contamination has resulted from waste disposal practices, fuel

spills/leaks and fire training activites at Cannon AFB. Also, Radian will

provide estimates of the magnitude and extent of the contamination.

There exists a reasonable probability that the Radian and

subcontractor activity will result in contact with waste contaminated

materials. These waste materials include:

o pesticide containers;

o waste oils;

o waste solvents;

o jet fuels;

o domestic solid waste;

o assorted petroleum products;

o hydraulic lubricants;

o waste paints;

o thinners; and

o paint strippers.

The safety program designed for this investigation will involve the

Supervising Geologist, the Drilling Contractor Supervisor, and the Drilling

Crew. Presented below is a list of the responsibilities for the safety

program.
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1.1 SUPERVISING GEOLOGIST SAFETY RESPONSBILITIES

The supervising geologist will be responsible for executing the

safety procedures that are described in this plan. These safety procedures

cover all on-site activities of Radian and direct sub-contractor personnel.

Below is a list of the responsibilities of the supervising geologist and the

Drilling Supervisor:

o Locate support facilities in an uncontaminated area.

o Initiate contact with the Base Safety Officer
(Bioenvironmental Engineer).

o Implement the site safety training as described in Section 4.0.

o Observe site activities to ensure the proper use of personal
protective equipment.

" Initiate outside emergency phone calls when an injury or
accident requires medical attention.

o Ensure that work schedules, dependent on work levels and
outside temperatures, are set each day and adhered to
throughout the work day.

" Ensure that the field team observes the work decontamination
procedures as described in Section 5.0.

o Ensure that safety equipment is maintained in a safe manner.

o Report violation and compliance problems to Corporate Safety
Office if corrective action is unsuccessful. (512-454-4797
ex. 5763, Andrew Ellis, Administrator of Safety and Health,
Radian).

1.2 CONTRACTOR SUPERVISOR SAFETY RESPONSIBILITIES

The Contractor Supervisor will be responsible for the performance of

the duties presented below:

0 Drilling crew compliance with the safety procedures as
described in this plan.
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o Enforcement of corrective action under the direction of the
Supervising Geologist. (Compliance problems will be brought to
the attention of the Contractor Supervisor and He or She will
be expected to correct the safety problem through a system of
reprimands, eventually resulting in the dismissal of the
offending employee).

2.0 HISTORICAL INFORMATION

Review of the historical records indicate that the base was used for

waste disposal in the past. There is no direct evidence that the wastes have

migrated off-site. There is evidence of obvious contamination at three sites:

o Site #9, Fire Department Training Area;

o Site #11, Engine Test Cell Overflow Pit; and

o Site #15, AGE Drainage Ditch.

Evidence of environmental stress, due to past waste disposal

practices at Cannon AFB, was not observed. Areas that are being considered in

this investigation are listed below:

o Fire Department Training Areas, (FDTA)

o Landfills;

o Waste Pits/Disposal Areas, and

o Spill Areas

The sections presented below will discuss waste parameters and waste

disposal practices at each particular site. Please refer to Figure 2-1,

Cannon AFB Map.

2.1 SITE #9 FDTA #4
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This site has been used as a fire department training area since

1974. From 1961-1974, the area was used for cleaning fuel trucks. The area

is unlined and slopes towards a mock-up aircraft. You may encounter waste

oils, waste solvents, and jet fuel at this site. Concern is for groundwater

contamination. This site is the most obviously contaminated site on the base.

2.2 SITE #5 LANDFILL #5

This landfill has been in use since 1968. Materials received

include:

o domestic solid waste;

o waste oils;

o solvents;

o paints;

o paint remover;

o paint thinners;

o pesticide containers; and

o various empty cans and drums.

The site now receives only empty drums, but until late 1981, the
site was accepting 5-10 drums of waste oils and solvents per month.

2.3 SITE #15 AGE DRAINAGE DITCH

This site is a ditch that receives runoff from the maintenance pad

adjacent to the AGE shop. Fuel and oil was washed into the ditch by rainwater

over a period of years and the ditch now contains obvious evidence of

contamination.
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2.4 SITE #6 FDTA #1

Site #6 was operated as the fire department training area from

1959-1968. Waste oils, recovered fuels, and spent solvents were burned at

this location. This site is being investigated due primarily to:

o The known disposal of a moderate quantity of hazardous waste;

o The proximity of the site to potable water; and

o The distance to the reservation boundary.

2.5 SITE #11 ENGINE TEST CELL OVERFLOW PIT AND LEACHING AREA

Site #11 is the overflow pit and leaching field receiving washdown wastewaters

from Engine test Cell Facility No. 5114. This site is being investigated due

to the known hazardous wastes that were deposited there, the presence of

contaminated liquid inside the pit and the proximity of the site to a potable

water well.

2.6 ALL OTHER SITES

The remaining sites are not considered to present a significant

concern for adverse effects on employee health and the environment, yet the

field team should exercise caution when investigating any potentially

contaminated site on base.

3.0 JOB HAZARD ANALYSIS

Job hazard analyses are conducted for each job that requires

exposure to waste material. The purpose of the job hazard analysis is to

identify the hazards associated with a job and develop ways to mitigate these

hazards. The analysis involves three basic steps:
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o Select the job to be analyzed and break it down into successive
steps;

o Identify the potential hazards and accidents; and

o Develop ways to eliminate hazards and prevent accidents.

A preliminary job hazard analysis has been performed for each work

function at each site. Additional job hazard analyses will be performed by

the Supervising Geologist to respond to inaccurately anticipated site

conditions and work activities. The preliminary analyses have been used as

input to the selection of procedures and precautions included in this Safety

Plan.

3.1 SUMMARY OF WORK FUNCTIONS

3.1.1 MONITOR WELL INSTALLATION

Air rotary techniques will be used to install the monitoring wells.

Some of the hazards associated with the drilling rig are presented below.

Please make sure that you review these potential hazards before you start

drilling operations. Some things to learn to avoid hurting yourself and

others are listed below:

o Always wear the proper personal protection as required by the
Safety Plan.

o Always wear eye protection while working on site, driving pins
in drive chains, handling chemicals, breaking concrete or
brick, cleaning equipment, hamaering or sledging, cutting
wires, grinding, or welding.

o Don't set a heavy object on your foot.

o Use the correct stance when lifting heavy objects, (get close,
spread your feet apart, and lift with your legs, never twist
while lifting).

o Watch out for slippery surfaces or objects to trip on.
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o Be careful when using a hamer.

o Never hang loose garments on a moving piece of equipment.

o Always get treatment for even the most minor scratch or

abrasion.

o Watch out for swinging equipment. Most drilling equipment will
break a rib if it hits you.

" Wire, rope, chains, and catlines don't always stand the strain
placed on them. Its too late to run after the rope or chain
breaks. Inspect all ropes, wires, and chains before hoisting
with them. Look for signs of abrasion, tears, weak spots,
missing links, etc.

o Watch out when someone is rolling drilling casing or pipe. It
could get away from him and injure you.

o Never throw tools or things up to or down from the drilling
rig. Never drop things off the rig.

" Apply grease and oil only through proper inlets and never while
the machinery is moving.

Practice good housekeeping by cleaning up the site after work
and keeping everything orderly.

" Never perform welding unsupervised, always have a fire
extinguisher handy and never weld in dry, grassy areas.

" Make sure that all guards and safety devices are in place and
in working order before starting the drilling.

o Store all flammable gases and oils in separate, safe places.

o Pay attention to overhead power lines. Always maintain a
distance of 20 feet of clearance from any electric wires.
Never locate a well under or near overhead wires. Contact the
power company for free assistance if you must locate a well
near a power line.

3.1.1.1 PERSONAL PROTECTIVE EQUIPMENT

o Tyvek coveralls;

o Gauntlet style, chemical resistant, neoprene gloves;

o Chemical resistant, safety toed, steel, shank neoprene boots;

o Respirator, full face-piece, air purifying equipped with

organic vapor cartridges plus dust filters.

o Safety helmet.
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Depending on site conditions and drilling conditions, other items

may be substituted or used for supplemental protection, as requested. Such

items may include:

" PVC bib overalls and jacket (especially for driller handling
auger flights that have contacted the waste material);

o Respirator, half-facepiece; air purifying equipped with organic

vapor cartridges plus dust filters.

o Chemical eye goggles when splash hazard exists;

o PVC disposable gloves to be worn outside of the neoprene

gloves.

" Hearing protection

3.1.2 WATER SAMPLING AND WELL DEVELOPMENT

All installed wells will be developed, water levels measured, and

locations surveyed and recorded on a project map. The primary hazards

associated with well sampling will be potential dermal/eye contact with

aerosols and solutions of organic compounds.

All well development, measuring, purging, and water sampling

activities will be performed by persons wearing personal protective equipment

(if necessary). This equipment may include all or some of the following:

o Tyvek coveralls;

o Gauntlet style, chemical-resistant, neoprene gloves;

o Chemical-resistant, safety toed, steel shank boots, (PVC or
Neoprene);

o Chemical splash goggles or safety spectacles with side shields;
and

" Safety helmet.
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Depending on site conditions and weather, other items may be used

for supplemental protection. Such items may include:

" Respirator, full- or half-facepiece, air purifying equipped
with organic vapor cartridges plus dust filters.

o PVC bib overalls and jacket;

o PVC disposable gloves.

If results of ambient air monitoring as described in Section 6.1 are

not within acceptable limits, respiratory protection will become mandatory

during water sampling and development of monitoring wells.

3.1.3 SHALLOW AND DEEP SOIL BORINGS

The project will involve a number of deep soil borings in past

disposal areas. These soil borings will be performed using the hollow-stem

auger technique. The hazards associated with augering are similar to the

hazards of monitor well installation and the personal protective equipment

that may be required, are similar to the equipment required for water well

sampling.

3.1.4 OTHER POTENTIAL HAZARDS

During this project there will be other hazards that are not listed

above. Two of these hazards which may be present conaist of the possibility

of the team being exposed to freezing temperatures and wind chill and the

possibility of drilling into a buried waste container or compressed gas

cylinder.

3.1.4.1 HEAT STRESS

During the operation of this project, the Supervising Geologist must

be alert for the signs and symptoms of heat stress. A hazard exists when

employees are required to work in warm temperatures while wearing impervious

protective clothing. When ambient air temperatures at the site exceed 65

degrees F, heat stress may become a problem. If these conditions are
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encountered, the following precautions will be taken

o The Supervising Geologist will regularly monitor ambient air
temperatures.

o Field team members will be observed for the following signs and
symptoms of heat stress:

- Dizziness;

- Profuse sweating;

- Skin color changes;

- Increased heart rate;

Abnormal body temperatures as measured by

non-invasive methods, (thermometer straps

placed on the individual's forehead); and

- Vision problems.

Any employee who exhibits dizziness, profuse sweating, abonormal

body temperature, or vision problems will be immediately removed from field

work and requested to consume 2-4 pints of electrolyte fluid or cool water

every hour while resting in a shaded area until symptoms are no longer

recognizable. The employee is not to return to work that day. Should the

symptoms worsen, medical attention will be sought immediately.

3.1.4.2 FROSTBITE

During this project, the Supervising Geologist must be alert for the

signs and symptoms of frostbite. Frostbite occurs when part of the body is

affected by below-freezing temperatures. The flow of blood to tte affected

area(s) stops, and skin cells may be permanently damaged, in severe cases.

Because of the anticipated conditions for the period of scheduled field

activities (i.e., sub-freezing temperatures, high prevailing winds and

wind-chill factors, and open areas with little protection) frostbite could

easily result if proper precautions are not taken. The symptoms of frostbite
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are hard, pale, cold skin that becomes red and painful when thawed out.

Hands, feet, nose, and ears are most susceptible.

To avoid frostbite, it is important to wear several layers of warm

clothes under a waterproof, windproof outer garment such as the Tyvek

coverall. Also make sure that the face, hands, and feet are protected.

If frostbite occurs:

o Get the victim medical attention as soon as possible;

o Provide shelter from wind and administer warm drinks;

o Cover frozen areas with additional clothing or blankets;

o Do not use direct heat or rub the frostbitten area(s).

o Encourage gradual, gentle movement, but do not allow the person
to walk if the feet are frozen.

3.1.4.3 DRILLING THROUGH UNDERGROUND HAZARDS (UTILITIES/BURIED DRUMS)

During the planning/mobilization phase of the project, the

Supervising Geologist should consult with base personnel to minimize the

chance of drilling into or through utility lines. Prior to penetrating the

ground, conduct a metal detection survey of each site to locate buried drums.

If the cuttings indicate that a waste container has been punctured, cease

drilling immediately and close the borehole.

4.0 SAFETY TRAINING

Prior to the initiation of site activities, a training session will

be held to discuss the proposed work, associated safety and health plans, and

emergency response plans. All personnel assigned to drilling activities and

water sampling efforts will be instructed regarding the potential health and

safety hazards associated with the work and protective measures available.

Specifically, the following topics will be covered in the training session:
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0 Potential routes of contact with toxic and or corrosive

substances.

- skin contact/absorption

- eye contact

- inhalation

- ingestion

0 Types, proper use, limitations and maintenance of applicable

protective clothing and equipment.

- safety helmet

- eye protection

- gloves

- safety boots

- tyvek coveralls

o Respiratory protection using full-facepiece or half-facepiece
air purifying respirator with replaceable organic vapor
cartridges plus dust filters.

- Forms of respiratory protection: air purifying, air
supplied, and self contained.

- Selection of respiratory protection based on the hazard.

- NIOSH certification of all equipment to be used on site.

- Medical/Physical fitness to wear respiratory protection.

- Use, limitations and maintenance of full-facepiece air
purifying respirators, including a qualitative fit test,
routine inspection, replacement of parts, cleaning,
disinfection, decontamination and storage requirements.

o Proper decontamination procedures and adherence to work zone
boundaries.

0 Reporting of accidents and availability of medical assistance.

5.0 WORK ZONES AND DECONTAMINATION PROCEDURES

To minimize the transfer of hazardous substances from the site,

contamination cuntrol procedures are needed. Contaminants must be removed

from people and equipment prior to relocation from a work zone.
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5.1 WORK ZONES

Prevention of exposures and spread of contamination will be

controlled through the establishment of work zones. Two primary work zones

will be utilized and will be referred to as the (1) Exclusion Zone and

(2) Decontamination Zone.

The Exclusion Zone is the area where disturbance activities are

conducted and where contaminants are or may be present. Only those properly

trained individuals attired in the specific protective clothing and equipment

will be allowed to enter and work in this zone.

The Decontamination Zone is the area where personnel and equipment

will be decontaminated before moving to the next drilling site.

5.2. EQUIPMENT DECONTAMINATION PROCEDURES

The decontamination procedures for removing contamination from

equipment during this investigation will involve four processes.

o Steam Cleaning;

o Diesel Fuel Brushing;

o Acetone Rinsing; and

o Detergent Washing.

The drilling rig will be steam cleaned following contact with

waste/soil material and prior to leaving the decontamination zone. Diesel

fuel brushing is only required in the event that auger flights become covered

with tarry, sticky waste that steam and detergent will not remove. It will be

helpful to have a wooden platform or rack on which to lay the flights for

steam cleaning.
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5.3 SAMPLING EQUIPMENT DECONTAMINATION PROCEDURES

Sampling equipment used in the exclusion zone will be decontaminated

by washing with water, rinsing with acetone, and re-rinsing with distilled

water.

6.0 SAFETY SUPPORT

In addition to the use of personal protective equipment and

respiratory protection, safety support plans are also necessary. At Cannon

AFB, safety support will consist of ambient air monitoring of hazardous and/or

toxic materials for the protection of Radian and subcontractor personnel.

6.1 AMBIENT AIR MONITORING

Ambient air monitoring will be performed using the hnu sniffer. Air

monitoring will be performed during drilling activities to determine if the

respiratory protection chosen affords adequate protection from concentrations

of contaminmants found on site.

6.1.1 HNU SNIFFER

Ambient air will be monitored by an organic vapor analyzer to locate

on-site organic vapor emmissions that are higher than ambient outdoor air

concentrations. The instrument will be used to determine general areas of

elevated organic vapor concentrations, and not as a precise anlaytical

instrument. It is an instantaneous measuring instrument and displays

concentrations on a meter in parts per million (ppm), referenced to hexane.

The RNU Sniffer displays a meter reading directlyin parts per

million (ppm) volatile flammable vapor allowing an estimate of combustible gas
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The respirators selected for use at Cannon AFB have been assigned

protection factors by the National Institue for Occupational Safety and Health

(NIOSH). These protection factors are listed in Table 6.1.2-2.
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Table 6.1.2. RESPIRATOR PROTECTION FACTORS

Type Respirator Facepiece Pressure Protection Factor

Half-Mask Gas ang negative 10
Vapor Removing

a g

Full Facepiece Gas negative 50
and Vapor aemovinga Ib

aThe recommended respirator PF's are selection and use guides, and should

only be used when establishing a minimal acceptable respirator program as

defined in Section 3 of the ANSI Z88.2-1969 Standard.

bFor gases and vapors, a PF should only be assigned when published test

data indicate the cartridge or canister has adequate sorbent efficiency

and service life for a specific gas or vapor. In addition, the PF should

not be applied in gas or vapor concentrations that are: 1) immediately

dangerous to life, 2) above the lover explosive limit, and 3) cause eye

irritation when using a half-mask.
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If the air monitoring data shows that concentrations in the air do

not leave a comfortable margin of safety, work will be terminated until more

air monitoring can be done and the respirator selection be re-evaluated.

6.2 PERSONAL AND SITE HYGIENE

All equipment that is contaminated and able to be disposed of will

be placed in a waste drum or sealed inside a plastic bag.

Paper, rags, and other disposables used on site will be disposed of

in waste drums or sealed in plastic bags.

No food will be consumed on the exploration site. Employees will

wash their hands, forearms, and face before consuming food or beverages other

than fluids contained in disposable cups. Drinking water and or electrolyte

fluid will be available at the perimeter of the site being investigated.

Disposable cups will be used to consume fluids after protective gloves are

removed. Smoking and use of chewing materials will not be permitted on site.

Soil cuttings from augering which display contamination will be removed

from the site in suitable sealed containers for eventual disposal.

6.3 EMERGENCY MEDICAL SERVICES

In the event of an employee injury or other medical emergency on

site, the Supervising Geologist and any other personnel trained in first aid

procedures will immediately provide assistance. A Survivair Self-Contained

Breathing Apparatus will be nearby for use by the Supervising Geologist during

emergency rescue situations requiring respiratory protection.
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A portable eye/face wash unit will be in the immediate proximity of

any field work in progress. Flushing of the eyes should be started

immediately (within 15 seconds) and should continue for 15 minutes whenever

hazardous gas, liquid, dust, or particles enter the eye. Always transport an

eye injury victim to a hospital.

Because contact lenses tend to hold contaminants in close proximity

to the eye ball which inhibits flushing, contact lenses will not be allowed on

site.

Additional first aid supplies will be kept close to field

activities.

Medical emergencies that require outside medical attention will be

treated first at the base infirmary and transported to the local trauma center

in Clovis NM, if necessary. Emergency medical communications information will

be posted in the support area for easy access.
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